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20.  ABSTRACT  (continued) 

and  to  assess  the  potential  for  contaminant  migration  from  the  sites  to 
the  off-base  environment.  The  Phase  II  study  consisted  of  a  preliminary 
site  visit,  monitor  well  installation,  sample  collection  on  three 
separate  occasions,  laboratory  analyses,  aquifer  tests,  data  assessment, 
report  preparation,  and  development  of  conclusions  and  recommendations. 

Study  sites  at  Eglin  AFB  consisted  of  six  landfills  and  one  explosive 
ordnance  disposal  (EOb)  training  range.  There  were  four  landfills 
studied  at  Eglin  Main:  D-l,  D-2,  L)—  3 ,  and  b-7.  There  were  two  study 
sites  at  Hurlburt  Field.  These  included  one  landfill  (b-2o)  and  the  EOb 
training  range  (D-4l).  There  was  one  study  site  on  Santa  Kosa  Island 
(Landfill  D-40). 

All  monitor  wells  were  installed  in  the  sand  and  gravel  aquifer  which  is 
a  water  table  aquifer.  In  the  Eglin  AFB  area,  the  sand  and  gravel 
aquifer  is  not  used  for  large-scale  water  supplies  and  there  are  no 
potable  water  supply  wells  completed  in  the  sand  and  gravel  aquifer  on 
Eglin  AFB.  The  sand  and  gravel  aquifer  varies  from  approximately  50  feet 
thick  at  Eglin  Main  co  approximately  150  feet  thick  at  Hurlburt  Field  and 
Santa  Rosa  Island.  The  Pensacola  Clay  Confining  Bed  underlies  the  sand 
and  gravel  aquifer;  its  thickness  varies  from  approximately  25u  feet  at 
Eglin  Main  to  over  400  feet  at  Hurlburt  Field  and  Santa  Rosa  Island.  The 
principal  source  of  potable  water  in  the  area,  the  Floridan  Aquifer, 
underlies  the  Pensacola  Clay  Confining  Bed  throughout  the  study  area. 

There  is  no  consistent  evidence  of  any  immediate  threat  to  human  health 
or  the  environment  at  Eglin  AFB.  However,  there  is  evidence  of  some 
contamination  downgradient  from  four  landfills.  This  is  indicated 
primarily  by  increases  in  specific  conductance  and,  in  some  instances,  by 
increases  in  organic  carbon  or  total  organic  halogens  (TOX).  Where  some 
contamination  is  indicated,  the  threat  to  human  health  and/or  tne 
environment  is  considered  to  be  low  due  to  the  absence  of  wells  in  the 
potentially  contaminated  area,  and/or  limited  movement  of  contaminants 
into  surface  waters.  Additional  study  and  improved  landfill  maintenance 
is  recommended  at  Landfills  D-l,  D-3,  D-7 ,  and  D-2b. 

There  was  no  evidence  of  significant  contamination  at  Landfills  b-2  and 
D-40  and  Site  D-41.  No  further  study  is  recommended  for  these  sites. 
However,  at  Site  U-41,  additional  cover  material  and  establishment  of 
suitable  vegetative  cover  is  recommended. 
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SUMMARY 


Water  and  Air  Research,  Inc.  (War)  conducted  the  Phase  II  study  ot  tne 
Installation  Restoration  Program  (IRP)  tor  Eglin  Air  Force  Base  (AKb) 
from  the  Fall  of  19a2  through  the  Summer  of  19dd.  This  study  implemented 
recommendations  for  further  study  at  seven  sites  identified  in  the 
Phase  I  report.  The  Phase  I  recommendations  were  modified  by  input  from 
WAR  and  the  Occupational  and  Environmental  Health  Laboratory  (OEHL). 

WAR's  charge  was  to  assess  the  presence  or  aosence  of  contamination  at 
the  seven  sites  and  to  assess  the  potential  for  contaminant  migration 
from  the  sites  to  the  off-base  environment.  The  Phase  II  study  consisted 
of  a  preliminary  site  visit,  monitor  well  installation,  sample  collection 
on  three  separate  occasions,  laboratory  analyses,  aquifer  tests,  data 
assessment,  report  preparation,  and  development  of  conclusions  and 
recommend at  ions . 

Study  sites  at  Eglin  AFB  consisted  of  six  landfills  and  one  explosive 
ordnance  disposal  (EOU)  training  range.  There  were  four  landfills 
studied  at  Eglin  Main:  D— 1 ,  D- 2,  D-3,  and  D-7.  There  were  two  study 
sites  at  Hurlburt  Field.  These  included  one  landfill  (D-Zbj  anu  the  EOU 
training  range  (D-al).  There  was  one  study  site  on  Santa  Rosa  Island 
( Land  fill  U-4U ) . 

Laboratory  analyses  for  the  samples  were  selected  after  consideration  of 
tne  suspected  types  of  wastes  reported  in  the  Phase  I  study  (.Tables  S- 1 
and  S-2 )  . 

All  monitor  wells  were  installed  in  tne  sand  and  gravel  aquifer  which  is 
a  water  table  aquifer.  In  the  tglin  AFB  area,  the  sand  and  gravel 
aquifer  is  not  used  for  large-scale  water  supplies.  Ttie  sand  and  gravel 
aquifer  varies  from  approximately  bU  feet  thick,  at  Eglin  Main  to 
approximately  lbU  feet  thick  at  Hurlburt  Field  and  Santa  Rosa  Island. 

The  Pensacola  Cl  a*  Confining  Bed  underlies  the  sand  anu  gravel  aquifer; 
its  thickness  varies  trom  approximately  2bu  feet  at  Eglin  Main  to  over 
40lJ  teet  at  Hurlburt  Field  and  Santa  Rosa  Island.  The  principal  source 
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Table  S-2.  Schedule  of  Samples  for  Eglin  AFB,  November  1982  and  February  1983 
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GWC I '' 

Me  t  a  1 s  t 
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Oil  & 
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Organo- 
ch lor ine 
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G 

G 

D-3F. 

S 

S ,  Sd 
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S 

S  ,Sd 
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G 

G 

G 

G 

G 
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S 

S 

S 

S 
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S 

D-7D 
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G 
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D-40C 
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G 
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D-4  1A 
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D-41B 
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D-4  1 C 
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D-4  ID 
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D-4  IE 

S,  Sd 
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S  ,Sd 

S  ,  Sd 

*CWC[  = 

pH,  spe 

c  i  f  i  c  c 

undue t  anc e  , 

TOC ,  and 

1  TOX. 

f Me  Lais 

=  As  ,  G 

d  ,  Cr  , 

Co,  Pb,  Mg, 

Ni ,  Ag , 

7.n  . 

**He r b i c 

ides  =  2 

,4-D;  2 

,4 , 5-T ;  Si l 

ve  x . 

G  =  groundwater  sample. 

L,  =  leachate  sample. 

S  =  surface  water  sample. 
Sd  =  sediment  sample. 
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ot  potable  water  in  the  area,  tne  Floridan  Aquifer,  underlies  the 
PensacoLa  Clay  Confining  Bea  throughout  the  study  area. 

There  is  no  consistent  evidence  ot  any  immediate  threat  to  human  Health 
or  the  environment  at  tglin  rtFB.  However,  there  is  evidence  ot  some 
contamination  downgradient  from  some  landtills.  This  is  indicated 
primarily  Dy  increases  in  specific  conductance  and,  in  some  instances,  Dy 
increases  in  organic  carbon  or  total  organic  halogens  (TUX).  Low 
concentrations  of  dichloro-aipnenyl-trichloro-etnane  (, uL)T )  were  founa  in 
a  few  samples.  Where  some  contamination  is  indicated,  the  tnreat  to 
human  health  anci/or  the  environment  is  considered  to  be  low  aue  to  the 
absence  of  wells  in  the  potentially  contaminated  area,  ana/or  limited 
movement  of  contaminants  into  surface  waters.  As  is  typical  of 
investigations  of  potential  groundwater  contamination,  tne  results 
contain  a  number  of  apparent  anomalies  sucn  as  inconsistent  patterns  or 
contamination. 

As  noted  earlier,  the  three  main  indicators  of  contamination  at  tglin  AFB 
are  specific  conductance,  organic  carbon,  ana  TUX.  Unfortunately,  all 
three  of  these  are  measures  of  entire  classes  or  groups  of  potential 
contaminants  and  give  no  direct  indication  of  the  specific  compounds 
involved.  This  makes  precise  quantification  of  the  seriousness  ot  tne 
contamination  in  terms  of  human  healtn  or  the  environment  difficult,  it 
not  impossible,  without  turther  more  specific  analyses. 

There  was  no  evidence  ot  significant  contamination  at  Landfills  D-Z  ana 
L)-4U  and  Site  L)-41.  No  furtner  study  is  recommended  for  these  sites, 
however,  at  Site  d-4 l ,  additional  cover  material  and  establishment  of 
suitable  vegetative  cover  is  recommended. 

WhK  recommends  additional  study  and/or  remedial  action  at  Landtills  L)—  l  , 
L)-3,  b-7,  and  L)-Zo.  These  sites  are  listed  in  order  of  decreasing 
priority.  The  recommended  actions  are  as  inflows: 
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Land  till  Li- 1 — Monitor,  on  a  semiannual  basis,  sediment  ana  edible 
fish  species  in  weekly  Donu  tor  UliT  residues. 

Landfill  u-i—Mon  i  tor ,  on  a  semiannual  basis,  surface  water  ana 
groundwater  to  determine  the  extent  and  nature  of  organonaliae 
contamination.  Depending  on  the  initial  results,  monitoring  may 
need  to  be  extended  to  eaiDle  fish  species  in  Jack  Lake.  ttemove 
and  properly  dispose  of  the  small  quantity  of  material  that  has 
been  disposed  of  at  this  site  since  closure  ana  post  signs 
prohibiting  future  dumping. 

Landfill  D-7 — Monitor,  on  a  semiannual  basis,  surface  waters  ana 
sediments  adjacent  to  the  landfill  to  determine  the  extent  ana 
nature  of  phenolics  and  pesticide  cont aminat i on .  Depending  on  the 
initial  results,  monitoring  may  need  to  be  extended  to  eaible  fisn 
species  in  the  area.  Improve  site  maintenance  by  mowing  and 
erosion  control. 

Landfill  D~2o — Monitor,  on  a  semiannual  basis,  surface  water  and 
groundwater  to  determine  tne  extent  anu  nature  ot  organona  1  iue  ana 
pesticide  contamination.  Depending  on  the  initial  results, 
monitoring  may  need  to  be  extended  to  eaible  fish  species  in  the 
area.  Improve  site  maintenance  by  mowing  and  erosion  control. 

The  results  of  the  monitoring  outlined  above  should  be  useu  to  determine 
it  the : 

1.  Monitoring  should  be  increased  either  in  lal  frequency,  (b)  type 
of  analyses  pertormed  on  the  samples,  or  lei  type  of  samples 
taken . 

I .  Monitoring  suould  be  continued  unchanged. 

J.  Monitoring  should  be  discontinued. 

In  addition  to  the  recommendations  for  specific  sites  outlined  above,  it 
is  recommended  that  any  tutu  re  siting  ot  potable  wells  in  the  area  oe 
done  with  full  knowledge  and  consideration  ot  the  potential  hazard  that 
abandoni-u  landfills  pose  to  such  i  ils  t  a  1  1  a  t  i  oils  . 
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1.0  INTRODUCTION 


The  U.S.  Air  Force  (USAF)  OEHL  assigned  WAR  the  task  of  determining 
whether  environmental  contamination  of  groundwater  and  surface  water  had 
resulted  from  waste  handling  and  disposal  practices  at  seven  sites  on 
Eglin  AFB ,  Florida  (Figures  1  and  2).  WAR  performed  this  study  within 
the  context  of  the  IRP  as  the  Phase  II  Field  Investigation.  Christopher 
e£  £1^.  (1981)  ^  performed  the  Phase  I  Records  Search  study  which 
identified  and  evaluated  past  waste  disposal  sites  at  Eglin  AFB.  WAR 
(1981,  unpublished)  performed  the  Phase  II  Presurvey  in  which  the  Phase  I 
report  recommendations  were  evaluated  and  modified.  The  scope  of  the 
present  study  was  defined  during  discussions  between  WAR  and  OEHL  in 
August  and  September  1982. 

1.1  HISTORICAL  SUMMARY 

The  present  Eglin  AFB  started  on  June  14,  1935  as  the  Valparaiso  Bombing 
and  Gunnery  Range,  a  subpost  of  Maxwell  Field,  Alabama.  It  was  redesig¬ 
nated  Eglin  Field  on  August  4,  1937.  Eglin  AFB  has  grown  from  its  start 
on  donated  land  to  an  installation  of  approximately  464,000  acres 
(Figure  2).  It  now  serves  as  headquarters  for  Air  Force  Systems  Com¬ 
mand's  Armament  Division  whose  primary  mission  is  the  development, 
testing,  and  acquisition  of  all  conventional  armament  for  the  USAF. 

According  to  the  Phase  I  report,  eight  classes  of  activities  at  Eglin  AFB 
produced  potentially  hazardous  wastes  (Christopher  e_t_  •  »  1981)  .  These 
were: 

1.  Industrial  operations  (shops), 

2.  Research  and  development  labs, 

3.  Fuels  management, 

4.  Herbicide  and  other  pesticide  applications, 

5.  Demilitarization  of  munitions, 


‘Christopher,  W.G.  et  al. ,  1981.  Installation  Restoration  Program, 

Phase  I  Records  Search,  Hazardous  Materials  Disposal  Sites,  Eglin 
AFB,  Florida.  Prepared  for  United  States  Air  Force  AFESC/DEV, 
Tyndall  AFB,  Florida.  Contract  No.  F086 3 7-80-G-0009-0D2 . 
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6.  Fire  control  training, 

7.  Hazardous  waste  storage,  and 

8.  Weapons  testing. 

Wastes  generated  and  disposed  of  as  a  result  of  these  activities  included 
oils;  fuels;  solvents;  cleaners;  pesticides;  battery  acid;  paint;  photo 
chemicals;  polychlorinated  biphenyls  (PCBs);  and  munitions  compounds 
(napalm,  trinitrotoluene,  etc.). 

Table  1  summarizes  the  Phase  I  data  on  the  size,  suspected  wastes,  and 
the  period  of  operation  of  each  of  the  seven  sites  considered  in  this 
study.  The  suspected  wastes  for  each  site  were  considered  in  preparing 
the  sample  schedule  (Table  2)  for  the  Phase  II  study. 

Phase  lib — Field  Evaluation  consisted  of  the  following  field  activities: 
sample  site  selection  (August  1982),  monitor  well  installation  (October 
and  November  1982),  monitor  well  survey  (February  1983),  sample 
collection  (November  1982,  and  February  and  July  1983),  and  single-well 
aquifer  tests  (April  1983).  Subsequent  activities  included  laboratory 
analyses  of  soil  and  wate  samples,  data  assessment,  and  report 
preparat  ion . 

1.2  STUDY  AREAS 

Six  of  the  areas  selected  for  the  Phase  II  evaluation  are  former  land¬ 
fills;  the  seventh  is  an  EOD  training  range.  Of  the  seven  sites,  four 
(Landfills  D- 1 ,  D-2,  D-3,  and  D-7)  are  at  Eglin  Main  (Figure  3,  Table  1), 
two  (Landfill  D-26  and  Site  41)  are  at  Hurlburt  Field  (Figure  4, 

Table  l),  and  the  remaining  site  (Landfill  D-40)  is  on  Santa  Rosa  Island, 
south  of  Hurlburt  Field  (Figure  4,  Table  1). 

1.2.1  Eglin  Main 

1.2. 1.1  Landfill  D-l --Land f  i  L  l  D- 1  was  given  the  highest  priority 
ranking  in  the  Phase  l  report  and  is  the  largest  of  all  the  sites.  Four 
monitor  wells  ( D  —  1 A  through  D-1D),  two  surface  water  sediment  stations 

( D- 1 E  and  D-1F),  and  one  leachate  station  (D-1G)  are  associated  with  this 
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sice  (Figure  3,  Table  2 ) .  At  all  sites,  the  well  labeled  is  hydrau¬ 

lically  upgradient  ot  cue  laiuitill.  Receiving  waters  adjacent  to 
Landfill  Li- 1  are  Choctawnatchee  bay  ana  weekly  Ponu.  keenly  Pond  nas 
been  separated  from  tne  rest  or  weeK.lv  bayou  Dy  a  small  contrji 
structure.  Prior  to  and  during  the  Phase  lib  field  study,  keenly  Pone 
was  drained  for  maintenance  dredging  and  control  structure  repairs, 
weekly  Puna  and  Choc t awhatchee  bay  are  both  used  for  recreational 
fishing. 

1.2. 1.2  Landfill  D-2 — This  site  ranked  second  hignest  on  the  list  Lor 
further  study  in  the  Phase  I  report.  Pour  wells  (U-2a  througn  u-iU)  and 
one  surface  water /sect  iment  station  (D-2E)  were  used  at  Landfill  d-2 
(Figure  3,  Table  2).  Groundwater  flow  from  this  site  may  De  expected  to 
migrate  west  to  Bear  Creek  (Lower  Memorial  Lake),  south  to  Choctawhatciiee 
Bay,  ana  east  toward  a  drainage  ditch  that  flows  into  Jack  Lane. 

1.2. 1.3  Landfill  D-3  —  Landfill  U—  3  was  given  the  fourtii  highest 
priority  tanning  in  the  Phase  l  report.  Pour  wells  (L)-Ja  through  d-ou) 
and  two  surface  water/sed  iment  stations  (L>-3t  and  U-JF)  were  used  to 
monitor  this  landfill  (Figure  J,  table  2).  Station  d-ot,  is  downstream  on 
the  creek  northwest  of  the  landfill.  The  stream  tlows  into  Jack  Lake,  a 
treshwater  lane  used  for  recreational  fishing.  Station  d-oP  is  m  a  pouu 
located  between  Well  U-Jl>  and  the  creek. 

1.2. 1.4  Landfill  D-7 —  Landfill  L>-7  was  tin-  seventh  ranked  site  in  the 
Phase  I  report.  One  well  (U-/A)  and  three  surtace  water  stations  (U-7;> 
through  u-7d)  were  used  at  this  site  (Figure  3,  Table  2).  This  laiuitill 
is  a  delta-like  volume  of  debris  approximately  ou  feet  thick,  dumped  into 
a  steepin’. id  wiiose  waters  are  tributary  to  Tom's  Bayou.  The  water  at  tne 
base  ot  tne  till  lias  b”en  impounded  by  several  beaver  dams. 

1.2.2  hurlburt  Field 

1.2. 2.1  Landfill  L)-2b--T'his  landfill  was  the  third  highest  priority 
site  in  the  Phase  l  report.  Four  wells  (U-20/i  througn  d-2ou),  one 
surtace  water/sed i ment  station  (d-2bL),  and  one  surtace  water  stai'oti 
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(D-26F)  were  used  to  monitor  this  landfill  (Figure  4,  Table  2). 
Groundwater  and  surface  water  flow  at  Landfill  D-26  is  northerly  toward 
the  East  Bay  Swamp. 

1.2. 2. 2  Site  D-41--The  EOD  training  range  ranked  fifth  highest 
priority  in  the  Phase  I  report.  Four  wells  (D-41A  through  D-41D)  and  one 
surface  water/sed iment  station  (D-41E)  were  used  to  monitor  this  site 
(Figure  4,  Table  2).  Station  D-41E  is  in  a  ditch  which  runs  north  from 
the  center  of  the  disposal  area  toward  East  Bay  Swamp.  Groundwater  flow 
is  also  toward  East  Bay  Swamp. 

1.2.3  Santa  Rosa  Island 

1.2. 3.1  Landfill  D-40 — This  landfill  was  the  sixth  highest  ranked  site 
in  the  Phase  I  report.  Wells  D-40A  through  D-40D  were  used  to  monitor 
this  landfill  (Figure  4,  Table  2).  Santa  Rosa  Sound  is  the  closest 
surface  water  body. 

1 . 3  PROJECT  STAFF 

WAR's  project  staff  consisted  of  the  following  people  whose  resumes  are 
included  as  Appendix  D: 

W.D.  Adams,  M.S. — Hydrogeologist 
R.D.  Baker,  B . S . --Chemi s t 
C.R.  Fellows,  M . S . --Chem i s t 

J.A.  Steinberg,  Ph.D.,  P.E. — Water  Resources  Engineer 
J.H.  Sullivan,  Ph.D.,  P.E .--Fnvi ronmenta 1  Engineer 
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2.0  ENVIRONMENTAL  SETTING 
2.1  CLIMATE 

Northwest  Florida's  climate  is  classified  as  humid,  subtropical.  Lati¬ 
tude  and  the  proximity  of  the  Gulf  of  Mexico  are  the  chief  factors 
affecting  the  area's  climate  (Bradley,  1972)^. 

During  the  hottest  months  (July  and  August),  average  daily  temperatures 
at  Niceville  range  from  a  low  of  approximately  70°F  to  a  high  of  88°F. 
During  the  months  of  December  through  February,  daily  temperatures  may  be 
as  lew  as  18°F  or  as  high  as  74°F  with  the  average  around  50°F  (Barr 
et  al. ,  1981) 3.  The  average  annual  temperature  at  DeFuniak  Springs  was 
approximately  69°F  for  the  period  1931  to  1960  (Bradley,  1972). 

The  seasonal  distribution  of  rainfall  in  northwest  Florida  is  highest 
during  the  summer  and  from  late  winter  to  early  spring,  the  summer  rainy 
season  being  the  wetter  of  the  two  (Bradley,  1972;  Barr  e_t^  aj_.  ,  1981)  . 
October  is  typically  the  driest  month.  Rummer  rain  is  produced  by  brief, 
intense,  convective  storms  whose  effects  tend  to  be  localized.  Winter 
rainfall  is  produced  by  the  interaction  of  warm  and  cold  air  masses  as 
frontal  systems  move  through  the  area.  The  effects  of  winter  storms  are 
generally  felt  throughout  the  area. 

In  a  typical  year,  more  than  60  inches  of  rain  falls  in  the  study  area. 
Average  annual  rainfall  at  Niceville  during  1941  to  1979  was  64.1  inches 
(Barr  ££  aj^. ,  1981).  During  the  period  1931  to  1960,  average  annual 
rainfall  was  62.5  inches  at  Niceville  and  66.3  inches  at  DeFuniak  Springs 
(Bradley,  1972). 

‘‘Bradley,  J.T.  1972.  The  Climate  of  Florida.  Reprinted  in:  Climates 
of  the  States,  Vo  l .  1  .  1974.  Water  Information  Center.  Port 

Washington,  New  York. 

^Barr,  D.F.,  A.  Maristany,  and  T.  Kwader.  1081.  Water  Resources  of 

Southern  Okaloosa  and  Walton  Counties,  Northwest  Flor ida — Suminarv 
Investigation.  Northwest  Florida  Water  Management  District.  Water 
Resources  Assessment  81-1.  41  p. 


Although  average  rainfall  Ls  approximately  62  to  66  inches,  periods  of 
both  low  rainfall  and  extremely  wet  years  occur  in  northwest  Florida. 

The  years  1954  to  1956  were  a  time  of  low  rainfall  throughout  the  state 
of  Florida.  During  this  period,  annual  rainfall  at  Niceville  varied  from 
just  over  30  inches  in  1954  to  approximately  50  inches  in  1956  (Barr 

et  al.,  1981).  In  the  wettest  years,  rainfall  may  exceed  80  inches. 

2.2  PHYSIOGRAPHY  AND  TOPOGRAPHY 

Brooks  (1981)^  classified  the  portions  of  Eglin  AFB  considered  in  this 
study  (Eglin  Main,  Hurlburt  Field,  and  Santa  Rosa  Island)  into  two 

physiographic  subdivisions.  Both  are  within  the  Southern  Pine  Hills 

District  of  the  Gulf  Coastal  Plain  Section  of  Florida  and  are  separated 
by  a  scarp  whose  toe  elevation  varies  between  20  and  25  feet  above  mean 
sea  level  (msl).  The  Coastal  Strip  subdivision  is  seaward  of  the  scarp 
and  consists  of  late  Pleistocene  and  Recent  Ages  lagoonal  and  barrier 
island  features.  The  Western  Sand  Hills  of  the  Eglin  Ridge  are  on  the 
high  side  of  the  scarp;  this  area  consists  of  thick  sand  deposits. 

At  Eglin  Main,  elevations  below  the  scarp  vary  from  22  feet  msl  to  less 
than  5  feet  msl  along  Choctawhatchee  Bay  and  other  bodies  of  water. 
Elevations  on  the  high  side  of  the  scarp  range  from  50  feet  msl  or  more 
to  86  feet  msl  [Destin  and  Ft.  Walton  Beach  Quadrangles,  U.S.  Geological 
Survey  (USGS)  7.5  minute  topographic  maps].  Surface  drainage  at  Eglin 
Main  is  toward  Choctawhatchee  Bay  or  to  its  tributaries. 

Elevations  at  Hurlburt  Field  vary  from  approximately  15  feet  msl  to 
approximately  37  feet  msl  (Mary  Esther  Quadrangle,  USGS  7.5  minute  topo¬ 
graphic  map).  In  this  vicinity,  the  scarp  has  a  toe  elevation  of  20  feet 
msl,  and  the  scarp  Ls  less  distinct  than  at  F.glin  Main.  Surface  drainage 
at  Hurlburt  Field  is  toward  either  Santa  Rosa  Sound  on  the  south  or  the 
East  Bay  Swamp  on  the  north. 


“^Brooks,  H.K.  1981.  Physiographic  Divisions  of  Florida.  Institute  of 
Food  and  Agricultural  Sciences,  University  of  Florida,  Gainesville, 
Florida. 
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Santa  Rosa  Island  is  a  barrier  isLand  consisting  of  an  extensive  dune 
field  between  Santa  Rosa  Sound  and  the  Gulf  of  Mexico.  Elevations 
generally  vary  between  sea  level  and  15  feet  ms  1 ,  although  a  few  dunes 
are  25  to  50  feet  ms  1 . 

2 . 3  GEOLOGY 

For  the  purposes  of  this  study,  the  geologic  units  of  interest  are  those 
which  constitute  the  two  uppermost  aquifers  and  the  confining  unit 
between  them.  These  strata  are  of  Middle  Eocene  to  Recent  Age  and  con¬ 
sist  chiefly  of  limestone  and  unconsolidated  clay,  and  sand  (Barr  et  al., 
1981).  The  stratigraphic  units  beneath  Eglin  AFB,  Florida  are  summarized 
in  Table  3.  From  land  surface  downward  they  include  undifferentiated 
Pliocene  to  Recent  Age  sands,  the  Pliocene  (Miocene?)  Citronelle 
Formation,  the  Miocene  Alum  Bluff  Group,  Bruce  Creek  Limestone,  the  Tampa 
Stage  Limestones,  the  Oligocene  Ghickasawhay  Limestone,  and  the  Focene 
Ocala  Group  (Barr  e£  aj^  ,  1981).  The  dip  of  these  formations  is 
south-southwest  at  a  rate  that  varies  from  approximately  15  feet  per  mile 
to  25  feet  per  mile  (Barr  e£  aj_.  ,  1981). 

2.4  HYDROGEOLOGY 

Three  hydrogeologic  units  are  of  interest  in  the  area  of  Eglin  AFB. 

These  are  the  sand  and  gravel  aquifer,  the  Pensacola  Clay  Confining  Bed, 
and  the  Floridan  Aquifer  (Barr  et  al_.  ,  1981).  Table  3  summarizes  the 
stratigraphy,  thickness,  lithology,  and  hydrologic  characteristics  of 
each.  It  should  be  emphasized  that  a  hydrogeologic  unit  (e.g.,  sand  and 
gravel  aquifer,  Pensacola  Clay  Confining  Bed,  etc.)  is  composed  of  a 
collective  body  of  rock  or  unconsolidated  sediments  that  share  similar 
water-transmitting  properties.  Therefore,  any  given  hydrogeologic  unit 
may  be  composed  of  one  or  more  stratigraphic  units  (formations,  groups, 
etc.),  and  the  stratigraphic  units  comprising  a  given  hydrogeologic  unit 
may  vary  from  location  to  location.  For  example,  in  the  vicinitv  of 
Eglin  AFB  the  sand  and  gravel  aquifer  may  consist  of  the  Citronelle 
Formation  and/or  Pliocene  to  Recent  sands,  but  west  of  Hurlburl  Field 
near  the  Santa  Rosa  Countv-Okaloosa  County  line,  the  sand  and  gravel 
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aquifer  may  be  composed  of  PLiocene  to  Recent  Age  sands,  the  Citronelle 
Formation,  and  Miocene  coarse  elastics  (Barr  et  al.,  1981).  The  strati¬ 
graphic  composition  of  the  Pensacola  Clay  Confining  Bed  also  varies  and 
depending  upon  location,  it  may  or  may  not  include  the  Pensacola  Clay 
(stratigraphic  unit). 

The  sand  and  gravel  aquifer  varies  from  approximately  50  feet  thick  at 
Eglin  Main  to  approximately  150  feet  thick  at  Hurlburt  Field  and  Santa 
Rosa  Island.  The  underlying  Pensacola  Clay  Confining  Bed  increases  from 
approximately  250  feet  thick  at  Eglin  Main  to  over  400  feet  thick  at 
Hurlburt  Field  and  Santa  Rosa  Island  (Barr  et  al.,  1981). 

Virtually  all  groundwater  withdrawals  in  the  vicinity  of  Eglin  AFB  and 
Hurlburt  Field  are  from  the  upper  part  of  the  Floridan  Aquifer;  however, 
a  minor  quantity  is  taken  from  the  sand  and  gravel  aquifer  (Barr  et  al., 
1981) .  In  a  study  of  the  sand  and  gravel  aquifer  in  southern  Okaloosa 
and  Walton  Counties,  Hayes  and  Barr  (1983)^  inventoried  96  wells  com¬ 
pleted  in  the  sand  and  gravel  aquifer.  While  this  inventory  was  not 
exhaustive,  it  probably  represents  a  large  enough  sampling  to  indicate 
the  general  usage  pattern  of  water  drawn  from  the  sand  and  gravel  aquifer 
in  southern  Okaloosa  and  Walton  Counties.  Thirty-nine  of  the  wells  were 
listed  as  unused,  and  the  use  of  ten  wells  was  unknown.  The  most  fre¬ 
quent  known  use  (21  wells)  was  for  irrigation  which  was  followed  by 
domestic  use  (14  wells),  public  supply  (11  wells),  and  air  conditioning 
(1  well) . 

None  of  the  domestic  supply  wells  were  shown  as  being  either  downgradient 
of  or  in  the  vicinity  of  any  of  the  Phase  II  study  sites.  One  of  the 
wells  listed  as  a  public  supply  well  is  located  at  the  scout  camp 
(Building  1701)  (Hayes  and  Barr,  1983)  which  is  downgradient  o f  Land¬ 
fill  D-2  at  Eglin  Main.  WAR  discussed  the  present  use  of  this  well 


-’Haves,  L.R.  and  D.E.  Barr.  1983.  Hydrology  of  the  Rand-aml-Grave  1 

Aquifer,  Southern  Okaloosa  and  Walton  Counties,  Northwest  Florida. 
U.S.  Ceological  Survey.  Water  Resources  Investigations 
Report  82-41  10. 
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with  officials  at  Eglin  AFB  and  was  assured  that  all  water  for  human 
consumption  at  Fglin  Main  and  Hurlburt  Field  is  withdrawn  from  the 
Floridan  Aquifer  (Hartman  and  Postrozny,  1984)^.  The  well  that  Hayes 
and  Barr  (1983)  listed  as  a  public  supply  well  at  the  scout  camp  has  been 
closed  since  the  mid-1970s  when  the  base  water  svstem  was  extended  to  the 
area. 


Barr  et  al.  (1981)  foresee  a  possible  need  for 
to  develop  a  supplemental  supply  of  water  from 
aquifer  when  pumpage  from  the  Floridan  Aquifer 
southern  Okaloosa  County.  If  such  a  supply  is 
be  affected  by  Phase  II  study  sites,  depending 
of  the  well  field. 


the  Fort  Walton  Beach  area 
the  sand  and  gravel 
exceeds  recharge  in 
ever  developed,  it  could 
on  the  size  and  location 


^’Hartman,  R.A.  and  H  .  I, .  Postrozny.  1984. 
AD/DEV,  Hglin  AFB,  Florida. 
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3.0  FIELD  PROGRAM 


3.1  DEVELOPMENT  OF  FIELD  PROGRAM 

The  Phase  II  field  program  was  developed  from  recommendations  in  the 
Phase  I  report,  recommendations  of  the  Phase  II  contractor  after  review 
of  the  Phase  I  report  and  a  preliminary  site  visit,  and  recommendations 
of  OEHL  personnel. 

The  Phase  I  report  contained  three  levels  of  recommendations:  first 
priority,  second  priority,  and  low  priority.  Five  sites  (D-l,  D-2,  D-26, 
D-3,  and  D-41)  were  classified  as  first  priority  sites,  and  two  (D-40  and 
D-7)  were  classified  as  second  priority  sites.  Low  priority  sites  were 
rate  1  as  potential  sources  of  environmental  contamination  but  with  a  low 
probability  for  migration  of  contaminants  beyond  the  boundaries  of  Eglin 
AFB.  This  Phase  II  study  addresses  only  the  first  and  second  priority 
sites. 

Phase  I  recommendat ions  for  the  first  and  second  priority  sites  were  as 
fo 1  Lows : 

1.  Installation  of  one  upgradient  and  three  downgradient  monitoring 
wells  at  each  site; 

2.  Collection  of  groundwater  samples  from  each  well; 

3.  Analysis  of  each  groundwater  sample  for  chloride,  iron, 
manganese,  phenolics,  sodium,  sulfate,  pH,  specific  conductance, 
TOX,  and  total  organic  carbon  (TOC); 

4.  Collection  of  leachate  samples  from  Site  D-41  and  Land¬ 
fills  D-26,  D-40 ,  and  D-7;  and 

5.  Analysis  of  leachate  samples  for  chLoride,  phenolics,  iron, 
manganese,  sulfate,  pH,  specific  conductance,  TOX,  and  TOC. 

In  August  1982,  W.D.  Adams  and  J.A.  Steinberg  of  WAR  visited  Eglin  AFB  to 
inspect  the  study  areas,  establish  liaison  with  base  personnel,  and 
contact  potential  subcontractors.  Following  this  visit,  WAR  made  several 
recommendations  to  OEHL  to  modify  the  Phase  I  report  recommendations. 
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The  Phase  li  studv  incorporates  a  number  of  modifications  to  tne  r  has*/  I 
report  recommendations  (liable  z).  Differences  are  in  trie  types  ane 
numbers  of  sampling  stations  and  in  the  recommended  analyses.  Changes  in 
sampling  stations  were  based  on  site  conditions  oDserveu  duriu6  tne 
preliminary  site  visit.  In  every  case  (except  Lanarills  u-'J  and  D-7;  tne 
scneme  of  installing  one  well  upfaradient  ana  three  aowngraaient  ot  tne 
site  was  retained.  At  Landfill  D-d,  three  downgrauient  wells  were 
installed,  and  an  existing  well  was  used  for  background  water  quality. 

It  was  not  possible  to  install  downgradient  wells  at  Landfill  D-7  because 
this  site  was  created  by  dumping  wastes  into  a  steepneaa  tributary  to 
Tom's  bayou.  Consequently,  an  upgradient  well  was  installed  at 
Landfill  D-7,  and  in  lieu  ot  aowngraaient  groundwater  samples,  ttiree 
surface  water  samples  were  taken  adjacent  to  the  fill. 

Surface  water  ana  bottom  sediment  sample  stations  were  included  for  stucv 
areas  adjacent  to  streams  or  ponds.  These  study  areas  were  Lanarills  D-!, 
D-b,  D-d,  and  u-bb  anu  Site  D-4  1  .  A  leachate  sampling  station  was 
established  at  one  location  at  Landfill  D- 1  . 

Individual  sampling  stations  and/or  well  sites  were  chosen  in  consulta¬ 
tion  with  representatives  ot  several  activities  at  Lglin  Alb  ana  hr.  1‘ 1  1  1 
ke  1  lenoerger ,  Cniet  of  Hazardous  waste  Section,  iNortnwest  District, 

Florida  Department  of  Environmental  Regulation  (luLR).  Lt  .  do  1  . 

R.  Hartman's  (Lglin  aFb)  knowledge  of  past  uisposal  sites  was  an 
invaluable  aid  in  selecting  sampling  stations. 

on a  lyses  to  be  performed  on  samples  irom  each  site  (Table  2)  were 
selected  by  considering  the  suspected  types  of  wastes  reported  for  each 
disposal  site  in  tne  t’iiase  1  report  (Table  l). 

i.'Z  IMPLEMENTATION  OF  FIELD  PROGRAM 

All  monitor  wells  were  installed  by  a  subcontractor  (Wright  lest 
Drilling,,  Inc.)  under  the  supervision  ot  U.D.  Ann  ms  .  Details  ot  monitor 
well  construction  and  other  tie  Id  mettiods  are  contained  in  Appendix  i\, 
and  individual  well  logs  are  contained  in  Appendix  E .  All  wells  were 
completed  iu  the  sand  and  gravel  aquiter. 
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The  monitor  welL  network  was  surveyed  to  determine  horizontal  coordinates 
and  the  elevation  of  the  tops  of  the  well  casings  by  a  subcontractor 
(Gustin,  Cothern,  Tucker,  &  Associates). 

Single-well  aquifer  tests  were  performed  at  each  study  site  (except 
Landfill  D-7)  in  April  1983  to  obtain  representative  values  of  hydraulic 
conductivity  for  the  uppermost  aquifer.  A  mini-rate  pumping  test 
(Strausberg,  1982) ^  was  performed  in  each  case  except  Well  D-41C  where 
a  falling-head  test  (Naval  Facilities  Engineering  Command,  1982)®  was 
performed  because  the  soil  surrounding  it  had  a  much  lower  hydraulic 
conductivity  than  the  other  wells  tested.  Aquifer  test  procedures  are 
described  in  Appendix  A. 

Sampling  was  carried  out  by  C.R.  Fellows  and  R.D.  Baker  at  all  sample 
stations  in  November  1982  and  February  1983  (Table  l,  Figures  3  and  4). 
Additional  samples  were  collected  for  dissolved  organic  carbon  (DOC)  and 
purgeable  organics  in  July  1983.  Sampling  and  preservation  procedures 
are  outlined  in  Appendix  A. 

3.3  SAMPLE  ANALYSIS 

Soil  and  water  samples  collected  at  F.glin  AFB  were  analyzed  at  WAR's 
Gainesville,  Florida  laboratory;  Harmon  Laborator ies ;  Technical  Services, 
Inc.  (TSI);  and  CH2M  Hill.  Analytical  procedures  are  described  in 
Appendix  C. 

While  performing  TOC  and  metal  analyses  on  the  November  1982  samples, 
analytical  interferences  were  experienced  that  caused  detection  limits  to 
increase  (become  poorer)  and  resulted  in  elevated  values  for  some 
analytes.  Some  samples  were  very  turbid,  possibly  a  result  of  resuspen¬ 
sion  of  settled  particulates  by  the  bailer  used  in  sampling.  Since  the 
particulate  matter  producing  the  turbidity  could  not  have  moved  anv 
significant  distance  through  this  type  of  sand  and  gravel  aquifer,  it  was 

^Strausberg,  S.I.  1982.  Permeability  from  "mini-rate"  pumping  tests. 
Groundwater  Monitoring  Review.  Vo  1  .  2.  No  3.  pp  23-24. 

®Naval  Facilities  Engineering  Command.  1982.  Soil  Mechanics,  Design 
Manual  7.1.  Alexandria,  Virginia.  pp  7.1-103  -  7.1-108. 


felt  that  the  turbid  samples  did  not  accurately  represent  the  "local" 
groundwater,  and  the  already  acidified  metals  were  filtered  in  an  attempt 
to  correct  this.  However,  this  may  not  have  corrected  the  problem  since 
the  acidic  samples  could  have  leached  or  dissolved  metals  from  particu¬ 
late  matter  prior  to  filtration  and  thus  yielded  elevated  results. 

During  the  February  1983  sampling,  metal  and  organic  carbon  samples  were 
filtered  through  0.45-micron  membrane  filters  before  acidification  in 
order  to  produce  samples  more  representative  of  the  "local"  groundwater. 
However,  because  of  this  modified  sample  treatment,  the  November  1982  and 
February  1983  data  are  not  directly  comparable  for  metals  and  organic 
carbon . 

During  the  February  sampling  trip,  a  more  extensive  effort  was  made  to 
remove  any  accumulation  of  settled  particulates  from  the  bottom  of  the 
wells  before  sampling  (see  Appendix  A  for  details).  This  reduced  the 
apparent  turbidity  in  the  February  samples.  Reduced  turbidity  probably 
accounts  for  the  general  decrease  in  phenolics  and  oil  and  grease  values 
of  the  unfiltered  February  1983  samples. 

Subsequent  to  the  February  1983  sampling,  laboratory  equipment  malfunc¬ 
tions  on  instruments  for  conducting  both  the  organic  carbon  and  purgeable 
organics  analyses  resulted  in  the  samples  exceeding  the  U.S.  Environ¬ 
mental  Protection  Agency  (EPA)  recommended  holding  times  prior  to 
analysis.  In  the  case  of  the  organic  carbon  samples,  it  seems  unlikely 
that  this  would  have  significantly  affected  the  results  since  the  samples 
were  filtered,  acidified,  and  kept  refrigerated.  In  the  case  of  the 
purgeable  organic  samples,  it  is  also  unlikely  that  significant  changes 
would  have  occurred  since  the  samples  were  tightly  capped  and 
refrigerated.  However,  the  fact  remains  that  the  samples  did  exceed  the 
holding  times.  After  careful  review  of  the  situation,  it  was  concluded 
that  additional  samples  for  organic  carbon  and  purgeable  organics  should 
be  taken  to  provide  further  indication  of  water  quality  at  the  various 
sites.  Tli  is  sampling  was  carried  out  in  July  1^83. 

Addition.il  discussion  of  laboratory  analyses  is  included  in  Section  4.0. 
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4.0  DISCUSSION  OF  RESULTS  AND  SIGNIFICANCE  OF  FINDINGS 


4.1  DISCUSSION  OF  RESULTS 

4.1.1  Analytical  Results 

Sample  collection  and  in  situ  measurements  were  performed  in 
November  1982,  February  1983,  and  July  1983.  A  sampling  and  analysis 
plan  for  site  evaluation  is  shown  in  Table  2.  The  July  1983  sampling  was 
for  water  samples  for  purgeable  organics  and  DOC  only.  The  chemical  data 
obtained  from  these  samples  are  presented  in  Tables  4  through  19. 

State  of  Florida  criteria  for  the  constituents  analyzed  during  this  work 
in  both  surface  water  and  groundwater  are  shown  in  Table  20. 

There  is  no  definitive  evidence  of  any  immediate  threat  to  human  health 
or  the  environment  at  Eglin  AFB.  However,  there  is  evidence  of  some 
contamination  downgradient  from  some  of  the  landfills.  This  is  indicated 
primarily  by  increases  in  specific  conductance  and,  in  some  instances,  by 
increases  in  organic  carbon  or  TOX.  Low  concent r at  ions  of  DDT  were  found 
in  a  few  samples.  As  is  typical  of  investigations  of  potential  ground- 
water  contamination,  the  results  contain  a  number  of  anomalies  such  as 
inconsistent  patterns  of  contamination. 

Several  of  the  analyses  performed  on  samples  collected  at  Eglin  AFB  are 
measures  of  entire  classes  or  groups  of  potential  contaminants  and  give 
no  direct  indication  of  the  specific  compounds  involved.  Unless  these 
analyses  yield  exceptionally  high  values  or  exceed  established  regulatory 
standards,  they  are  best  used  as  indicators  of  apparent  or  potential  con¬ 
tamination.  The  nonspecific  measures  of  contamination  employed  during 
this  study  were  pH,  specific  conductance,  TOC,  DOC,  TOX,  phenolics,  and 
oil  and  grease. 

A  widely  used  measure  of  water  quality,  pH  measures  the  hydrogen  ion 
concentration  of  a  sample  and  is  therefore  an  indicator  of  acidity  or 
alkalinity.  Values  of  pH  that  differ  greatly  from  natural  background 
would  indicate  strongly  acidic  or  strongly  alkaline  contaminants  had 


overcome  the  water's  natural  buffering  capacity.  State  of  Florida 
standards  for  pH  are  6.5  to  8.5  for  Class  G-II  groundwaters  and  6.0 
to  8.5  for  Class  III  surface  waters,  unless  natural  background  varies 
from  these  standards.  Hayes  and  Barr  (1983)  found  that  pH  of  groundwater 
in  the  sand  and  gravel  aquifer  was  as  low  as  4.5.  During  this  study,  pH 
measurements  varied  from  4.4  to  6.4  with  most  measurements  in  the  range 
of  5.0  to  6.0.  The  pH  range  of  the  upgradient  wells  was  4.4  to  5.8. 

These  data  indicate  that  the  pH  of  all  samples  was  in  the  natural  range, 
and  therefore,  do  not  violate  Florida  water  quality  standards  for  pH. 

Specific  conductance  is  a  measure  of  the  ability  of  the  sample  to  conduct 
an  electric  current  and  is  consequently  a  measure  of  the  amount  of  dis¬ 
solved  ionic  materials  in  the  sample.  Typically,  the  major  components 
affecting  specific  conductance  are  metallic  cations  (sodium,  iron, 
calcium,  etc.)  and  inorganic  anions  (chloride,  sulfate,  bicarbonate, 
etc.).  Specific  conductance  may  serve  as  a  general  indicator  of 
contaminated  waters  since  landfill  leachate  may  become  enriched  in 
dissolved  salts.  The  state  of  Florida  has  no  groundwater  criterion  for 
specific  conductance;  therefore,  specific  conductance  data  for  ground- 
water  must  be  interpreted  in  context  of  other  wells  in  the  area  and  other 
data  for  a  given  well.  Florida  surface  water  criteria  provide  that 
"specific  conductance  shall  not  be  increased  more  than  100"  above 
background  levels  or  to  a  maximum  of  500  micromhos  per  centimeter 
(umhos/cm) . . ."  [Florida  Administrative  Code  (FAC)  17-3.061], 

Organic  carbon,  either  dissolved  or  total,  is  a  measure  of  the  overall 
level  of  organic  material  in  a  sample.  Such  organic  material  may  be 
present  as  a  result  of  the  natural  decay  of  plant  materials,  or  it  mav 
represent  synthetic  organic  compounds.  Therefore,  like  specific  conduct¬ 
ance,  organic  carbon  analyses  do  not  differentiate  betweeen  naturally 
occurring  organic  matter  and  contamination  due  to  synthetic  organic  com¬ 
pounds.  DOC  or  TOC  must  be  interpreted  in  the  context  of  other  analyses 
for  the  site,  analyses  from  other  sample  stations,  and  the  environment  in 


which  the  sample  was  taken.  Florida  has  no  water  quality  criteria  for 
organic  carbon  in  either  groundwater  or  surface  water. 

Total  organic  halides  is  a  measure  of  organoha 1  ides  which  are  organic 
compounds  containing  one  or  more  halogens  (fluorine,  chlorine,  bromine, 
iodine,  and  astatine).  The  organoha  1  i des  constitute  a  very  large  class 
of  organic  compounds  with  widespread  use  in  modern  society.  There  were 
additional  tests  used  at  Fglin  AFB  that  measured  some,  but  not  all, 
specific  organohaLide  compounds,  namely  the  or ganoch lor ine  insecticide, 
herbicide,  PCB,  and  purgeable  organics  tests.  However,  there  are  many 
organoha 1 ides  that  would  not  be  detected  by  these  procedures.  TOX  ^ata 
are  best  used  as  an  indicator  of  whether  the  compound-specific  analyses 
(e.g.,  d  ich loroethy lene ,  DDT,  etc.)  account  for  all  of  the  or ganoha  1  ide s 
in  the  sample. 

The  test  for  phenolics  used  during  this  study  is  also  a  screening  test 
which  does  not  differentiate  between  synthetic  phenolic  compounds  and 
naturally  occurring  phenolic  compounds  which  result  from  decaying  organic 
matter.  Florida  has  established  a  surface  water  criterion  (FAC  17-3.061) 
of  1.0  micrograms  per  liter  (ug/1)  for  certain  phenolic  compounds 
(chlorinated  phenols  including  t r ich loropheno l s  ;  chlorinated  creosols; 
2-ch  loropheno 1 ;  2 ,4-d initrophenol ;  and  phenol);  however,  Florida  has  no 
groundwater  standard  for  phenolic  compounds.  The  screening  test  for 
phenolics  will  not  detect  2 ,4-d in  i  t ropheno  1 ,  2-methy 1-4 , 6-d initrophenol , 
or  4-n i t ropheno  l .  It  may  or  may  not  detect  2 ,4-d imethv 1 pheno  1 .  Phenol¬ 
ics  data  are  best  evaluated  in  the  context  of  other  dat  <  for  a  site  with 
cons  iderat ion  of  the  environment  from  which  the  sample  was  collected. 

As  the  name  implies,  the  analysis  for  oil  and  grease  also  measures  a 
variety  of  compounds  as  a  class  without  differentiating  among  them. 

The  Florida  surface  water  criterion  (FAC  1 7—3.061)  for  dissolved  or 
emulsified  oils  and  greases  is  a  maximum  of  5.0  milligrams  per  liter 
( mg /  1 )  . 
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4.1.2  Physical  Test  Results 

Elevations  of  the  water  tabLe  in  the  monitor  wells  for  November  1982  and 
February  and  July  1983  are  shown  in  Figures  5  through  10.  As  a  general 
rule,  elevations  of  the  water  table  are  related  directly  to  the  land 
surface  elevations.  Hence,  near  the  landfills,  groundwater  in  the  sand 
and  gravel  aquifer  would  be  expected  to  flow  from  the  higher  points  of 
land  toward  the  closest  wetlands  and  surface  water  features.  Water  table 
elevation  data  in  Figures  5  through  10  confirm  the  directions  of  flow 
assumed  above. 

The  movement  of  groundwater  at  each  of  the  sites  selected  for  groundwater 
monitoring  is  predominantly  horizontal,  toward  the  nearest  surface  water. 
Given  the  water  table  elevations,  hydraulic  conductivities,  and  an 
assumed  porosity  of  0.40,  groundwater  flow  velocity  may  be  estimated  by 
an  application  of  Darcy's  Law  (Freeze  and  Cherry,  1979)^  in  the  form 
o  f : 

q  =  (K  x  I ) / p 

where:  q  =  average  linear  velocity 

K  =  hydraulic  conductivity  (M/SEC) 

I  =  hydraulic  gradient  (dimensionless) 
p  =  porosity  (dimensionless). 

Once  a  distance  (d)  is  determined,  the  time  (t)  required  for  groundwater 
to  travel  the  given  distance  may  be  estimated  by: 

t  =  d  /q 

In  the  calculations,  d  was  measured  for  the  longest  flow  path  at  a  sitj. 
For  example,  at  Landfill  D- l ,  the  longest  flow  path  is  from  the  north  end 
of  the  landfill  to  Clioct  awhatchee  Bav. 


^Freeze,  R.A.  and  J.A.  Cherry.  197').  Groundwater. 
Inc.  Englewood  Cliffs,  N..J.  604  p. 
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The  hvdraulic  loading  (Q)  to  a  surface  water  body  may  be  estimated 
(roughly)  as  the  product  of  the  groundwater  velocity  (q),  the  front  (f) 
across  which  groundwater  must  move  to  discharge  to  surface  water,  and  the 
thickness  of  the  waste  (z)  buried  below  the  water  table.  This  last 
element  was  derived  from  the  Phase  I  report. 

Table  21  shows  the  results  of  these  calculations  for  all  sites  except 
Landfill  D-7.  Well  D-7A  was  too  deep  to  perform  the  single-well  aquifer 
tests  used  in  this  report  (Appendix  A).  The  time  of  travel  over  the 
longest  path  was  calculated  for  Landfill  D-2,  but  the  hydraulic  loading 
to  surface  water  could  not  be  estimated.  The  results  in  Table  21  are 
"orde r-o f-magn  i  t ude"  calculations  rather  than  precise  determinations. 

4.2  SIGNIFICANCE  OF  FINDINGS 

4.2.1  Eglin  Main 

4 . 2 . 1 . 1  Landf i 1 1  D-l,  Eglin  Main  Base  Landfill  (1940s  to  early  1960s)  — 

Specific  con'1  ^  ance  values  (Tables  4,  5,  and  19)  indicate  some  increase 
in  contar  :'  ^s  in  downstream  Wei  Is  D-1B  and  D-1C.  However,  the 
upgradient  well  also  had  specific  conductance  values  well  above  that 
found  for  all  other  upgradient  wells  at  Eglin  AFB  (average  194  compared 
! o  average  44) . 

Higher  specific  conductance  values  (302  umhos/cm,  135  umhos/cm,  and 
144  umhos/cm)  at  the  upgradient  we  1 1  are  probably  related  to  its  prox¬ 
imity  to  a  drainage  ditch.  Well  D-1C  is  within  a  few  feet  of 
Choctawhatchee  Bay  which  probably  accounts  for  its  higher  specific  con¬ 
ductances  (348  umhos/cm,  280  umhos/cm,  and  273  umhos/cm).  Specific 
conductance  at  Well  D- 1 B  (191  umhos/cm,  173  umhos/cm,  and  155  umhos/cm) 
may  indicate  leachate  or  the  effects  of  storm  water  runoff  flowing  into 
Weekly  Pond  which  is  adjacent  to  Well  D-1R. 

Organic  carbon  results  showed  little,  if  any,  downgradient  contamin.it  ion 
in  February;  however,  all  downgradient  wells  had  higher  than  background 
1  eve  Is  in  Ju l v . 
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Detectable  amounts  of  TOX  were  found  in  all  downgradient  wells  at  least 
once  at  levels  of  0.05  to  0.18  mg/ 1 .  The  elevated  TOX  value  (0.27  mg/1) 
in  the  upgradient  well  (D-1A)  in  November  1982  may  be  due  to  migration  of 
degreasing  solvent  from  the  motor  pool  area  via  the  drainage  ditch  to  a 
point  adjacent  to  the  well.  Consistently  elevated  TOX  values  were  found 
only  in  Well  D-1C  (0.14  mg/ l  and  0.18  mg/1). 

The  2,740  milligrams  per  kilogram  (mg/kg)  (dry  weight)  of  oil  and  grease 
found  in  the  downstream  sediment  (Station  D-1F)  in  February  1983  is 
inconsistent  with  the  less  than  detectable  value  found  in  November  1982. 
This  inconsistency  is  probably  due  to  the  variable  nature  and 
intermittent  discharge  of  this  category  of  compounds.  Sources  of  oil  and 
grease  compounds  in  this  ditch  include  vehicle  maintenance,  test 
facilities,  and  sewage  treatment  plant  effluent. 

Low  levels  of  DDT  residues  were  present  in  both  November  1982  (2.4  ug/1) 
and  February  1983  (0.7  ug/1)  in  Well  D-lB,  adjacent  to  Weekly  Pond 
(Tables  4  and  5).  Traces  of  herbicides  (<3  ug/1)  were  found  in  the  three 
downgradient  wells  in  February  1983  (Table  5). 

Data  for  the  leachate  samples  (Station  D-1G)  showed  consistently  high 
values  of  specific  conductance  (335  umhos/cm,  422  umhos/cm,  and 
369  umhos/cm),  oil  and  grease  (10  mg/ 1  and  7  mg/1)  and  phenolics  (7  ug/1 
and  6  ug/1);  however,  the  leachate  did  not  affect  surface  water  qualitv 
at  Stations  D-1E  and  D-1F.  The  portion  of  Landfill  D-l  nearest 
Station  D-1G  was  used  as  a  storage  yard  and  armored  vehicle  parking  area 
during  sampling. 

Phenolics,  metals,  PCRs  and  purgeable  organics  were  not  found  at  levels 
of  concern.  The  elevated  concentrations  for  arsenic,  chromium,  and  lead 
found  in  November  are  believed  to  be  the  result  of  solids  collected  with 
these  samples  (see  discussion  in  Section  3.3  regarding  filtered  versus 
unfiltered  samples).  In  the  July  sampling,  chloroform  was  found  at 
20  ug/1  in  the  upgradient  well.  Tin's  concent  rat  ion  is  well  below  the 
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drinking  water  standard  of  100  ug/L  for  total  t r iha Lome  thanes  (Table  20). 
Trace  Levels  of  d i ch loroe thy lene  and  trichloroethylene  were  found  at 
do'.’ngrad  ient  We  1  L  D-1C  in  July. 

Since  Well  D-1B  showed  consistent  contamination  due  to  DDT  (Table  18),  it 
is  probable  that  DDT  has  migrated  into  Weekly  Pond.  If  DDT  is  present  in 
the  sediments  of  Weekly  Pond,  bioconcentration  of  DDT  by  fish  may  cause 
human  exposure  via  consumption  of  contaminated  fish.  Bottom  feeders, 
like  catfish,  are  a  likely  pathway  for  food  chain  concentration. 

Possible  human  exposure  to  DDT-contaminated  fish  is  considered  the 
greatest  threat  posed  by  Landfill  D- 1 . 

Any  threat  to  Choctawhatchee  Bay  from  Landfill  D-l  is  expected  to  be 
small  because  of  the  relatively  low  concent  rat i ons  of  contaminants  found 
in  ground  and  surface  waters  and  the  small  input  to  the  bay  relative  to 
the  bay  volume  (see  Table  21). 

4. 2. 1.2  Landfill  D-2,  Eglin  Main  Base  Landfill  Near  Commissary  (early 
1960s  to  1972  and  1973) — The  specific  conductance  data  (Tables  6,  7, 
and  19)  indicate  that  dissolved  materials  have  migrated  from  this 
landfill  to  Wells  D2-B  and  D2-C.  Almost  all  constituents  that  were  found 
at  detectable  concentrations  during  the  November  1982  sampling  were  found 
to  be  below  the  detection  levels  in  February  1983.  Minimizing  suspended 
material  in  the  samples  by  pumping  prior  to  sampling  is  probably 
responsible  for  the  lower  reported  values  in  February. 

DOC  results  were  elevated  (71  mg/l)  at  Well  D-2B  in  July.  Low  levels  of 
DDT  and  Silvex  were  found  in  the  retention  pond  water  and  sediment 
samples.  These  levels  were  reported  for  the  November  1982  sampling  when 
water  had  collected  in  several  small  depressions  in  the  retention  pond 
bottom.  The  February  samples,  taken  when  water  levels  were  higher, 
showed  no  DDT  or  Silvex  cont  aminat  ion .  The  pond  did  not  appear  to  hi'  a 
suitable  fish  habitat;  consequently  the  low  levels  of  these  constituents 
reported  .ire  not  believed  to  pose  a  threat  to  human  health. 


4-7 


Other  analytical  results  indicated  no  significant  contamination 
prob lems . 


4. 2. 1.3  Landfill  D-3,  Eglin  Main  Base  Landfill  Near  Cobb's  Overrun 
(1972-1973  to  1978)- -High  specific  conductance  values  indicate  that 
landfill  leachate  has  migrated  to  Wells  D-3B  and  D-3D  (Tables  8,  9,  and 
19).  High  specific  conductance  in  leachate  from  young  landfills  is  not 
unexpected.  TOX  concentrations  indicate  contaminant  migration  may  have 
reached  downgradient  wells  and  surface  waters  since  organic  halogens  were 
detected  at  all  these  stations  at  least  once  in  the  November  1982  and 
February  1983  samplings.  The  February  DOC  values  indicated  no 
downgradient  contamination,  but  the  July  results  did  indicate  some 
contaminat ion . 

Contaminant  migration  to  the  creek  may  endanger  aquatic  organisms  or 
contaminate  edible  fish  species  in  Jack  Lake. 

4. 2. 1.4  Landfill  D-7,  Receiver  Area  Disposal  Site  ( 1970s ) --Spec  i  f  ic 
conductance  values  (Tables  10,  11,  and  19)  for  surface  water  at 
Station  D-7B  were  relatively  high  for  all  samplings;  this  may  indicate 
leachate  migration  from  the  landfill  into  the  swamp,  but  it  is  not 
conclusive.  Surface  water  from  Station  D-7C  contained  pesticides  (DDT) 
and  herbicides  (2,4-D  and  2,4,5-T).  DDT  (3  ug/1  total  DDT-R)  and  2,4-D 
(3  ug/l)  were  present  only  in  November,  but  2,4,3-T  (trace  to  3  ug/1)  was 
detected  both  times.  Low  levels  of  phenol ics  (1  to  5  ug/1)  were  present 
at  Well  D-7A  and  Stations  D-7B  and  D-7C  once.  The  concentrations  of 
phenolics  at  surface  water  Stations  D-7B  (3  ug/1)  and  D-7C  (3  ug/1)  in 
November  were  higher  than  the  Florida  water  quulitv  standards  (sec 
Section  4.1.1)  for  specified  phenolics;  however,  in  February,  phenolics 
were  below  detection  limits  at  these  stations.  Organic  carbon  and  total 
organic  halides  results  indicated  no  contaminat ion  problems. 
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4.2.2  Hurlburt  Field 

4.2.2. 1  LandfilL  L)-2fa,  Hurlburt  Sanitary  Landfill  (1972  to  1474)--  Spec 

couauctance  aim  TUX  data  (.Tables  i2 ,  Li,  and  lo )  indicate  that  leacnate 
has  migrated  to  all  three  aowngradient  weLis.  Tests  for  specific 
organoha  1  i  at-  compounds  ior^anocii  lor  ine  insecticides;  PUbs;  z  ,a-d; 

2,4, j-T;  SiLvex,  and  purgeable  organics)  did  not  account  tor  tne  elevate 
TUX  values  lu.ll  ing  chloride  per  Liter  f  C  L —  /  1 )  to  U.73  mg  CL-/  I  in 
November  l4o2  and  U.Uo  mg  C  L  ~ /  L  to  u.li  mg  CL-/  L  in  reoruary  l4ftJj. 

The  Iua  may  be  parttaLLy  accounted  for  dv  pnenolLcs  at  wells  U-2ob 
(.Li  ug/L)  and  L)-2uC  (.7  ug/L)  in  November  and  '.veil  lJ-2bb  (ft  ug  /  i  )  in 
February,  out  even  if  the  pnenolics  detected  were  entirely  chlorinated 
pnenolics,  tney  would  not  completely  account  tor  tne  TOa  concentrations. 
In  both  November  ana  f eoruary,  samples  from  Well  D-cou  had  measureaole 
TUX  concentrat ions  (U.7?  and  O.lo  mg  Cl-/ L),  but  only  the  rebruary 
sample  contained  even  a  trace  of  any  specific  halogenatea  compounds 
12,4-Li).  DUU  values  tor  February  and  July  indicated  some  uowngrauient 
contamination  out  not  at  the  Level  indicated  by  the  specific  conductance 
results.  Low  levels  of  2 ,  <+-D  (ft  ug/L)  and  endrin  alueuyde  (U.iw  ufe/l) 
were  found  once  (Novemoer)  in  '.veil  D-2oo  ana  a  trace  amount  ot  ^,-+-u 
appeared  once  in  Well  U-2oU.  Surface  water  in  tiie  pond  at  Station  d-Joi. 
apparently  receives  some  Leachate  input,  out  the  borrow  pit 
(Station  L)-2bK)  appeared  to  be  unaffected  oy  lanufill  leachate.  .•»  seep 
(Station  u-coU) ,  located  between  Wells  D-20H  and  D-2 od  contained  o  ug/ 1 
of  phenol  ics  in  February.  Oil  and  grease  in  ttie  sediments  at 
station  u-Jot.  was  oelow  the  detection  Limit  (\2Uu  mg/kg)  in  .November  nut 
was  e,cOu  mg/kg  in  February;  however,  the  overlying  surface  water 
contained  no  detectable  oil  and  grease  to  mg/ 1 )  on  either  occasion. 

because  ot  the  land  use  in  the  vicinity,  contai.il  hunts  trorn  Land  till  U-«.o 
are  he  Li  even  to  pose  Little  environmental  or  human  ue.iltu  concerns. 

4. 2. 2. 2  Site  l>~4l,  Hurlburt  Field  hub  Site  (19bUs  to  lS/QUs)  —  lin-  data 
presentee  on  lal)  !  es  1a,  I  j  ,  and  Id  indicate  tnat  all  Lut'ee  downhrauleu[ 
wells  are  attected  in  leacnate  migration.  Well  il-a  I  j  appears  t .  >  tie  the 
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most  affected  while  We  1  L  D-413  is  the  least  affected.  Some  variation 
appears  in  the  downgradient  well  data  between  the  November  and  February 
sampling  data.  TOX  and  phenolics  concentrations,  respectively,  decrease 
or  become  undetectable.  Oil  and  grease  values  were  undetectable  in 
November  but  were  6  to  8  mg/1  in  February.  The  July  specific  conductance 
data  indicate  that  all  three  downgradient  wells  are  affected  whereas  the 
DOC  data  indicate  only  Well  D-41D  is  affected. 

Surface  water  data  for  Site  D-41  indicate  that  surface  water  draining 
from  this  site  has  little  interaction  with  the  subsurface  contents  of  the 
disposal  site. 

Since  this  site  contributes  only  a  small  hydraulic  loading  to  East  Bay 
Swamp  and  contaminant  concentrations  are  relatively  low,  no  significant 
threat  to  human  health  or  the  environment  is  believed  to  exist. 

4.2.3  Santa  Rosa  Island 

4. 2. 3.1  Landfill  D-40,  A-ll  Disposal  Site  (1960s  to  1970s) — Specific 
conductance  data  of  Tables  16,  17,  and  19  show  a  general  increase  in 
dissolved  solids  with  decreasing  distance  between  each  well  and  Santa 
Rosa  Sound.  Wells  D-40C  and  D-40D  are  within  100  feet  of  the  shoreline 
and  consistently  had  the  highest  specific  conductance  values.  The  only 
contaminants  found  were  TOX  and  phenolics  in  low  concent  rat  ions  (i.e.,  no 
values  were  over  twice  the  analytical  detection  limits). 

Since  the  hydraulic  load  to  the  bay  is  estimated  to  be  small  and 
contaminant  concentrations  were  low,  no  significant  threat  to  human 
health  or  the  environment  is  believed  to  exist. 
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5.0  ALTERNATIVE  MEASURES 

Three  alternatives  are  possible  for  the  sites  investigated: 

1.  Cleanup  or  contain  the  contamination; 

2.  Conduct  further  monitoring  to  determine  the  need,  if  anv,  of 
cleanup  or  containment;  or 

3.  Conduct  no  further  monitoring  (some  nonmon i t or i ng  actions  mav  be 
indicated)  . 

Alternative  1  is  appropriate  where  there  is  a  clear  indication  that 
present  or  future  human  or  environmental  problems  will  exist.  The 
priority  for  actions  would  depend  on  the  magnitude  of  the  threat  and 
whether  that  threat  was  current  or  future. 

Alternative  2  is  appropriate  where  insufficient  evidence  exists  to  place 
a  site  in  either  the  Alternative  1  or  3  categories.  This  alternative 
should  be  utilized  with  care  since  there  is  some  risk  that  delay  could 
allow  contamination  to  spread  and  worsen  the  problem.  The  goal  should  be 
to  gather  enough  evidence  in  a  timely  manner  to  resolve  the  question  of 
whether  or  not  the  site  should  be  cleaned  up.  In  some  cases  nonmonitor¬ 
ing  actions,  generally  related  to  site  management  options,  may  be 
needed . 

Alternative  3  is  appropriate  for  sites  where  there  is  little,  if  any, 
evidence  which  indicates  that  the  site  is  or  will  ever  be  a  source  of 
significant  contamination.  This  decision  is  difficult  to  make,  since 
one  can  never  be  absolutely  sure  whether  or  not  a  problem  will  ever  exist 
at  a  site.  However,  reasonable  judgments  must  be  made  so  that  resources 
can  be  allocated  to  sites  that  have  the  highest  potential  for  environ¬ 
mental  insult.  In  some  cases  nonmonitoring  actions,  generally  related  to 
site  management  options,  may  be  needed. 

For  the  seven  sites  studied  at  Eglin  AFR,  none  are  judged  to  he 
Alternative  l  sites,  four  are  judged  to  be  Alternative  2  sites,  and  three 
are  judged  to  be  Alternative  3  sites. 


5.1  OPTIONS  FOR  SITES  REQUIRING  ADDITIONAL  MONITORING 

5.1.1  Landfill  D-l 


Potential  contamination  of  Weekly  Pond  by  DDT  is  the  most  immediate  human 
health  or  environmental  concern  posed  by  the  data  for  Landfill  D-l.  The 
presence  of  low  levels  of  DDT  in  groundwater  samples  from  Well  D-1B 
indicates  that  DDT  may  migrate  from  the  groundwater  into  the  sediments 
and  surface  water  of  Weekly  Pond.  Since  Weekly  Pond  has  been  used  for 
recreational  fishing,  it  would  be  appropriate  to  test  fish  from  Weekly 
Pond  for  total  DDT  residues  semiannually.  This  would  involve  collecting 
10  catfish,  filleting  them,  and  preparing  two  composite  samples  of  five 
fish  each.  Analytical  results  should  be  compared  to  the  Food  and  Drug 
Administration  (FDA)  action  level  for  fish  flesh  of  5  parts  per  million 
(ppm)  total  DDT  residues  (FDA,  1981)^.  if  total  DDT  residues 
remained  below  the  FDA  action  level  for  two  consecutive  samplings,  there 
would  be  no  need  to  continue  monitoring  DDT  in  catfish  from  Weekly  Pond. 
If  fish  from  Weekly  Pond  exceed  the  FDA  action  levels,  then  Weekly  Pond 
should  he  closed  to  recreational  fishing. 

It  should  be  noted  that  Weekly  Pond  is  in  a  limited  access  area  where 
fishing  is  controlled  by  permits  issued  by  the  USAF.  Fishing  in  Weekly 
Pond  is  presently  prohibited  due  to  restocking  of  the  pond  (Hartman  and 
Pos  t  roznv ,  1984) . 

Other  options  for  future  actions  at  Landfill  D-l  are  in  the  category  of 
best  management  practices  for  closed  landfills.  These  are  discussed  in 
Section  5.3. 

5 . 1 . 2  Landfill  P-3 

TOX  results  were  positive  at  Wells  D-3A  through  D-3C  and  surface  water 
Station  D-3F  in  November  and  at  Wells  D-3R  and  D-3D  and  surface  water 
Stations  D-3E  and  D-3F  in  February.  However,  no  analyses  for  specific 

^Food  and  Drug  Administration.  1981.  Action  Level  for  Poisonous  or 

Deleterious  Substances  in  Human  Food  and  Animal  Feed.  Washington, 

D  .  C .  13  p  p  . 
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halogenated  organic  compounds  were  performed  on  samples  from  Landfill  D-3 
since  the  Phase  I  report  (Christopher  et_  aj_.  ,  1981)  found  no  evidence 
that  such  material  had  been  disposed  of  at  this  site.  The  nature  of  this 
apparent  organohalide  contamination  could  be  further  investigated  by 
analyzing  groundwater  and  surface  water  samples  from  this  site  for  the 
specific  organoha 1  ides  that  have  been  used  at  Eglin  AFR.  These  include 
halogenated  solvents  (included  in  purgeable  organic  analyses); 
chlorinated  insecticides;  herbicides  (2,4-D,  2,4,5-T,  and  Silvex);  PCBs; 
and  chlorinated  phenolics  (included  in  the  phenolics  screening  test).  If 
the  results  of  these  analyses  indicate  organohalide  contaminat ion  at 
concentrat ions  that  exceed  regulatory  standards  (FAC  17-3  and  FAC  17-22), 
continue  monitoring  on  a  semiannual  basis.  If  chlorinated  insecticides 
or  PCBs  are  detected  in  surface  water  samples,  monitoring  should  be 
extended  to  include  edible  fish  species  in  Jack  Lake.  Fishing  in  Jack 
Lake  is  controlled  by  USAF  permit.  Analyses  of  fish  flesh  should  be 
evaluated  by  reference  to  FDA  action  levels  (FDA,  1981). 

Other  options  for  future  actions  at  Landfill  D-3  are  discussed  in 
Section  5.3. 

5.1.3  Landfill  D-7 

Phenolics  concent  rat  ions  in  the  November  samples  from  surface  water 
Stations  D-7B  (3  ug/1)  and  D-7C  (5  ug/1)  may  have  exceeded  Florida 
surface  water  standards  (1  ug/1).  There  is  an  element  of  doubt  since  the 
Florida  standards  are  for  specific  phenolic  compounds  (see  Section  4.1), 
but  the  screening  test  for  phenolics  used  in  this  study  does  not  identify 
specific  phenolic  compounds.  The  November  sample  from  Station  D-7C 
(3  ug/l)  also  exceeded  the  Florida  surface  water  standard  for  DDT 
(0.001  ug/l).  However,  samples  collected  in  the  winter  rainv  season 
(February)  contained  no  detectable  DDT  or  phenolics.  Semiannual 
monitoring  of  surface  water  and  sediments  for  DDT  and  phenolics  would 
determine  if  the  results  of  this  studv  detected  a  seasonal  variation. 

The  pond  at  the  base  of  Landfill  D-7  is  in  an  area  that  is  closed  to 
fishing;  however,  if  DDT  is  again  detected  in  the  surface  water, 
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monitoring  of  DDT  should  bo  expanded  to  include  cat  fist).  If  total  ul>  T 
residues  in  cattisn  fillets  stioulu  exceed  cue  Flov  action  level  ot  d  ppm 
IFDa,  l Do l ) ,  the  unnamed  pond  at  tne  base  of  Landfill  u-7  snoula  remain 
c Loseu  to  recreational  fishing. 

Low  concent  r  at  i  ons  ft  race  to  d  ug/ll  of  2,-4,d-T  were  present  in  samples 
t row  surface  water  Station  J-7C  in  botu  November  ana  reoruary  ana  at 
Station  D-7o  in  Feoruary,  ana  are  probably  indicative  of  tne  widespread 
use  of  t:i  is  ueroiciue.  The  presence  of  2,a,d-T  indicates  tnat 
2 , d , 7 , S-TlDD  may  also  be  present  since  2,d,7,a-T Cuu  is  a  contaminant 
produced  during  one  of  two  processes  used  to  produce  2,a,d-i  luarrtson 
e_t_  aj_.  ,  197y  and  Young  et  al.,  Iy7bl.  Young  et  al.  (07s)  reported  tnat 
tne  we  i  gated  mean  concentration  of  d  ,  J ,  7  ,  e-TCL>L)  in  a  dUtdu  mixture  ot 
7,-t  , b-T  anu  2,4-b  (a  widely  used  herbicide  formulation!  was  l.'dS  ppm;  the 
range  or  i ,  j ,  7 ,  o-TCuD  in  tne  mixture  varied  from  U.u2  ppm  to  a  7  ppu. 
oiven  the  asove  weighted  mean  concentration  of  2 , J , i , o-TCDd  in  a  mixture 
containing  00  percent  2,-+,3-l,  one  may  expect  tne  mean  ratio  or 
2 , d , 7 , o- iCDD  to  2,2,5-T  to  oe  approximately  a  ppm. 

It  tiiis  relation  were  valid  tor  surtace  waters  in  the  vicinity  of 
Station  D-7(J,  the  maximum  prooable  concentration  ot  2,J,7,o-T C'Ju 
associated  witti  the  Feoruary  sample  id  ug/  1  d,a,d-T)  would  be 
approximately  1.2  x  lU-:>  ug/L.  It  tne  non-quant  1  f  1  ab  le  trace  of 
2,a,ld-T  detected  in  November  were  assumed  to  be  approximately  l  ug,  l  ,  cue 
concent  rat  ion  of  2  ,  J  ,  7  ,  o-TCuu  would  oe  approximately  -4  x  I0-U  ug/ 1  . 
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risk.  Tin-  criteria  are  based  on  an  assumption  that  litetime  int.iKr  or 
ttit-  pollutant  comes  tror.:  two  sources:  111  drinking  an  average  ot 
..  liters  ot  water  per  day,  and  12)  ingesting  an  average  or  o .  grams  ot 
tisti  per  aay.  rue  nuiaan  nealth  criterion  tor  l ,  0 ,  7  ,  6-  I'LuU  wliicn  tKs  nas 
estimteu  will  cause  liretime  incremental  cancer  risk  or  lu-t)  (.one  case 
in  a  million)  from  the  consumption  of  water  only  is  -.2  x  10  1  ug/T; 
the  criterion  tor  consumption  of  aquatic  organisms  only  at  t ne  same  risk 
level  is  1  .-t  x  lu  0  ug/1.  Since  tnese  concentrat  ions  are  one  to  three 
orders  of  magnitude  lower  than  the  potential  concentrations  of 
l  , i , / , o- ITuu  calculatea  above,  there  is  a  potential  tnat  t ne  criteria  rnav 
be  exceeded  in  the  surface  waters  at  the  base  of  Landfill  0-7 . 

A  conservative  approach  to  environmental  nealtn  issues  suggests  that  a 
second  option  tor  additional  monitoring  at  Landtill  U-7  would  be  to 
analyze  samples  ot  surface  water  and  sediment  from  stations  u- 7o  through 
J-7l)  tor  2,2,7,6-1X00  on  two  occasions  separated  oy  o  months.  The 
present  analytical  detection  limit  for  l  , 5 , 7 , o- iXoo  is  approximately  o  x 
lu  3  ug/1  It-dA,  l  Vda)  .  Since  this  detection  limit  is  above  the  tPa 
water  quality  criteria  for  human  health  and  is  close  to  tne  higher 
potential  concent  rat  ion  calculated  tor  surface  waters  adjacent  to 
uandtill  L)-7,  analyses  tor  2 ,  0  ,  7 , 6- 1  lul>  sliouiu  be  supplemented  by 
analyses  tor  _,-»,D,-i’  at  a  lower  detect  ion  limit.  .analyses  tor  z  ,•* ,  5  ,-T 
in  tins  study  were  performed  by  high  performance  liquid  chromatography 
Uir’LC)  with  a  detection  limit  of  o  ug/T.  A  lower  detection  limit  (.  o  x 
1U“-  u/gl)  may  De  attained  dy  using  gas  chromatograph ic  U>C) 
techniques  at  an  increased  cost  over  tii'Lu.  Uv  using  analvsis  tor 
z,-*,p,-T  at  a  detect  mm  limit  > > L  o  x  lu--  ug/1  and  assuming  a  mean 
contamination  level  ot  2,0,7,  ti-TCOU  ot  a  ppm  in  c  ,  b-T  one  could,  in 
et  tect  ,  extend  the  detection  limit  tor  2,3,7  ,o-TUUU  to  about  ^ .-+  x 
lu  ‘  ug/l  winch  is  essentially  the  LLA  water  quality  criterion 
Liiiiu'iil  ril  ion  tor  a  IU  '*  cancer  risk  based  on  direct  ingestion  ol 
water.  flu’  use  ot  2,-*,b,-f  as  a  surrogate  for  2,0,/  ,  6-1'Cno  mav  be  tne 
only  technically  available  scheme  to  estimate  the  potential 
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of  4  ,  i  ,  7  ,  a- iLub  at  the  extremely  low  levels  cited  in  tne  hPn  water 
qua  lily  criteria. 

Additional  options  Lor  tuture  work  at  Lar.atill  0-7  tall  into  tne  category 
of  oest  r,iana6ement  practices  wh  i  on  are  discussed  in  Section  o.o. 

5.1.4  Landfill  D-26 

In  Doth  ioverriDer  and  February  samplings,  IOX  results  were  positive  in  all 
three  downgrad i ent  wells;  however,  in  no  instance  did  the  sum  ot  the 
specific  halogenateu  organics  analyses  ( organoch lor i ne  insecticides, 
dCbs,  nerbiciues,  purgeable  organics,  ana  pnenoitcs/  equal  tne  concentra¬ 
tion  of  TUX.  This  implies  that  other  organoha 1 iaes  are  responsible  for 
TuX  detected  at  this  site.  o  reasonable  next  step  in  trying  to  identify 
organoha  l  i de  contamination  at  this  site  would  oe  to  analyze  groundwater 
samp  l  e  s  iron.  L  a  n  ci  rill  0-40  tor  organoha L i aes  in  the  base/ neutral 
extractable  organics  section  of  the  priority  pollutant  list  (Table  z4j. 

It  the  results  ot  tne  "base/neutral"  analyses  ao  noi  satisfy  the  T'UX  mass 
balance  equation,  Chen  either  the  Tua  results  represent  a  high  degree  ot 
contain!  nat  i  on  trom  rare  organoha  l  i  oes  or  the  IOX  analysis  is  an 
unreliable  indicator  of  organohaliue  contamination  of  environmental 
samp les . 

A  second  option  for  continued  monitoring  at  Land! ill  D-4o  would  be 
analysis  of  groundwater  trom  Well  D-40m,  the  upgrauietit  well  tor 
4  ,  J  ,  7 ,o-TCbU  and  4  ,  •+  , 5-T  at  the  aoove-ment ioned  detection  limits.  This 
is  based  upon  the  presence  ot  4,  a,  5-1'  in  both  samples  collected  from  mis 
well.  by  tol Lowing  tne  logic  developed  in  the  preceding  section, 
potential  concentration  ot  4  ,  d  ,  7  ,  a- t  luu  may  be  calculated  as  4  .  -4  x 


lu_J 

ug  /  1  and  ax  1 0  0 

ug/  l 

bas  i'd  (;n  1 , 

,>-T 
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i  t  race  ,  respec  live 
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These  potent 

i  a  I 
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t  nail 

the  h i'tv  criterion 
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cunsumpt i on  ot 
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1 1  should  hi*  recognized  that  organic  matter  in  so:  Is  tends  to  adsorb  noth 
-, -+,b-l  and  4  ,  J  ,  /'  ,  3-  l'CUu  (hatri.son  el  a  l  .  ,  1*7'*;  r.f.-i ,  I  Vo-* ;  Voting  et  a  l  .  , 
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I  V  7  V  )  .  A;.jjari'iit  ly  necauso  oi  tuts,  tut  tPs  water  quality  criteria 
document  Uta,  iyo-,1  states  trial  learning  or  a  ,  5  ,  7  ,  a- I'Luu  into  ground¬ 
water  appears  unLikely;  however ,  the  document  cited  no  suds t ant  1  a t 1 ng 
data.  ourmg  this  study,  a  searcn  ot  ^7  sc  i  entitle  ana  tecnnicai  data 
bases  yielded  no  citations  in  wnicn  the  potential  presence  ot 
a , j ,  /  , o- ICbo  in  groundwater  was  investigated. 

Ln  addition  to  continued  monitoring,  other  options  tor  future  action  at 
Lanatill  D-zo  are  discussed  in  Section  3.5. 

5.2  OPTIONS  FOR  SITES  NOT  REQUIRING  ADDITIONAL  MONITORING 

5.2.1  Landfill  D~2 

Analytical  resuLts  in  this  study  aid  not  indicate  levels  or  con t am i na t i on 
that  would  require  continued  monitoring.  Future  actions,  other  than 
monitoring,  are  discussed  in  Section  3.5 

5.2.2  EOD  Training  Range  (Site  D-41) 

rtltnough  TON  was  detected  consistently  in  Wells  b-M-iu  ana  u-u  Id,  it  is 
unlikely  tnat  ttiis  site  represents  a  signiticant  environmental  hazard. 
no  purgeable  organic  compounds  were  detected,  ana  ptienoLics  were  detected 
in  Novemoer  Dut  not  F'eoruary  in  Uowngradient  wells  D--tlu  ana  U--+ID.  The 
use  of  a  ice  u-<+l  as  an  EOD  training  range  makes  other  orbationa  1  i  aes 
improbable  candidates  tor  analysis.  There  tore,  there  is  no  clear  reason 
to  continue  monitoring  Site  D-4 1 . 

Section  b.d  discusses  future  nonmonitoring  options  for  Luis  site. 

5.2.5  Landfill  D-4U 

The  data  give  no  consistent  indication  oi  contamination  at  this  site. 
Although  TOa  was  detected  in  groundwater  trom  all  wells  in  February, 
these  values  were  at  or  slightly  above  the  detection  Limit.  To a  data  in 
tile  earlier  set  ol  samples  were  either  at  or  below  Itie  detection  limit. 
Waste  solvents  were  l ae  only  or ganoha  l  i  ties  reportedly  disposed  ot  at  this 
site  IGiir i stopher  ot  a l . ,  l Vo l );  however,  the  purgeao le  organics  scan 


data  wriro  all  below  the  detection  limit.  Consequently,  there  is  no  clear 
reason  to  continue  monitoring  of  this  site. 

Other  options  for  future  actions  at  this  site  are  discussed  in 
Section  5.3. 

5.3  MANAGEMENT  PRACTICES 

The  state  of  Florida  has  published  closure  and  maintenance  requirements 
for  all  land  disposal  sites  in  FAC  17-7.07.  These  requirements  are: 

"(1)  Access  to  the  site  shall  be  restricted  by  an 

effective  barrier  designed  to  prevent  unauthorized 
entry  into  the  landfill  site. 

(2)  Information  signs  shall  be  placed  at  the  entrance 

to  the  site  and  on  roads  leading  to  the  site  stating 
that  it  is  closed,  the  penalty  for  dumping  at  the 
site,  the  location  and  hours  of  operation  of  the 
alternate  approved  site  and  the  name  of  the  operating 
agency . 

(3)  A  responsible  person  shall  be  assigned  to  supervise 
the  closing  procedures  on  a  full  time  basis  during 
the  closing  operations. 

(4)  Two  (2)  feet  of  final  cover  material  is  required 
before  final  closing  of  the  site.  The  cover  material 
shall  be  compacted  in  six  (6)  inch  layers  with  the 
final  six  (6)  inches  loosely  compacted  to  promote 
plant  growth.  The  sides  of  all  completed  landfills 
shall  have  a  slope  not  steeper  than  one  (1)  foot 
vertical  to  three  (3)  feet  horizontal  to  minimize 
erosion.  (5)  Upon  completion,  the  closed  site  shall 
be  seeded  or  planted  with  grass  or  suitable  cover 
vegetat  ion . 

(6)  Upon  completion,  the  closed  site  shall  be  properlv 
maintained.  Th i s  includes  erosion  control, 
maintenance  of  grass  cover,  prevention  of  ponding  and 
prevention  of  deposited  waste  from  becoming  a  hazard 
or  nuisance  until  the  site  is  stabilized. 

(7)  Continued  monitoring  of  the  potential  polluting  sites 
is  required.  This  will  include  collection  and 
treatment  of  leachates  until  the  site  is  stabilized. 

(8)  Upon  completion  the  closed  site  must  be  publiclv 
recorded  in  the  county  property  recording  office. 

(9)  The  requirements  in  Section  17-7.07(1),  (2),  (3), 

(4),  (5),  and  (8)  shall  be  completed  within  one  vea  r 
of  the  closing  of  the  site  to  incoming  waste." 


Since  all  of  the  Phase  lib  study  sites  at  Eglin  AFB  have  been  closed  to 
incoming  wastes  since  the  dates  indicated  in  Table  l,  the  provisions  of 
FAC  17-7.07  may  not  legally  apply  to  those  sites,  but  these  regulations 
indicate  the  "current"  best  management  practices  applicable  to  closed 
land  disposal  sites  in  the  state  of  Florida.  Items  (l)  through 
(5)  pertain  to  the  actual  process  of  closing  a  land  disposal  site. 

Item  (6)  describes  required  maintenance  actions,  and  Item  (7)  describes 
the  requirement  for  continued  monitoring  of  potential  polluting  sites. 

The  need  for  continued  monitoring  for  the  present  study  is  addressed  in 
Sections  5.1  and  5.2.  As  an  adjunct  to  Item  (8),  it  would  be  appropriate 
for  Eglin  AFB  to  note  the  location  of  its  former  land  disposal  sites  on 
the  Dase  master  plan. 

Well  field  development  considerations  are  not  included  in  FAC  17-7.07; 
however,  the  USAF  and  local  government  should  consider  all  landfills  as 
limiting  factors  in  selecting  locations  of  future  well  fields, 
particularly  those  which  draw  water  from  the  sand  and  gravel  aquifer. 
Although  there  are  no  present  large-scale  withdrawals  from  the  sand  and 
gravel  aquifer  in  the  study  area,  Barr  et  al.  (1981)  foresee  a  possible 
need  for  the  Fort  Walton  Beach  area  to  develop  a  supplemental  supplv  of 
water  from  the  sand  and  gravel  aquifer  when  pumpage  from  the  Fl>ridan 
Aquifer  exceeds  recharge  in  southern  Okaloosa  County. 
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recommendations 


The  best  management  practices  described  in  Section  3.5  appLy  to  ail  or 
the  Phase  lib  study  sites.  woK  recommends  that  Eglin  aFd  toILow  trie  Des  t 
management  practices  of  FAC  17-7.07.  Certain  sites  w; ’. t  r  . 
corrective  measures  to  meet  tne  .standards  in  tAC  17-7.U/;  tnese 
measures  are  uiscussed  in  the  following  sections. 

b.l  EGLIN  MAIN 
b.l.l  Landfill  D-i 

1.  Sample  catfisn  from  Weekly  Pond  on  a  semiannual  basis  as 

described  in  Section  3.1.1,  ana  analyze  composited  fillets  tor 
totaL  DDT  residues.  If  total  DuT  residues  exceed  the  FDA  action 
leveL  of  3  ppm,  c  lose  Weekly  Pond  to  recreational  fisning.  If 
total  uuT  residues  are  less  than  5  ppm  for  two  semiannual 
analyses,  discontinue  sampling. 

b.l. 2  Landfill  D-2 

1.  Data  for  this  site  do  not  indicate  tnat  it  poses  j  threat  to 
Human  healtn  or  the  environment;  therefore,  no  further 
monitoring  is  required. 

b . 1 . 3  Landfill  D-3 

1.  Investigate  the  nature  of  apparent  organoiia  l  i  de  contami  nat  ion  at 
this  site  by  analyzing  samples  of  groundwater  anu  surface  water 
on  a  semiannual  basis  for  volatile  organic  ha loearbons , 
ctiLorinateu  insect  ic  ides,  herbicides,  PCbs,  anu  chlorinated 
phenoli.es.  If  regulatory  stunuards  l  F.aC  17-3  and  FAC  17-22)  tor 
specific  organoiia  l  i  des  are  exceeded,  continue  monitoring  on  a 
semiannual  basis.  It  cn lor i uated  insecticides  or  PCbs  are 
detected  in  surface  water  samples,  analyze  tisn  tlesu  troci  sack 
Ease  for  these  compounds  and  compare  analytical  results  to  nb 
action  levels  ( i  u,\  ,  IVol). 
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2.  Remove  and  properly  dispose  of  the  small  quantity  of  material 
that  lias  been  dumped  at  this  site  since  closure.  Post  signs 
prohibiting  future  dumping  at  the  site  as  described  in 
FAC  17-7.07(2)  (Section  5.3). 

6.1.4  Landfill  D-7 

1.  Conduct  semiannual  monitoring  of  surface  waters  and  sediments 
for  DDT  and  phenolics.  If  DDT  is  present,  analyze  samples  of 
catfish  flesh  for  DDT.  If  catfish  from  the  unnamed  pond  at  the 
base  of  Landfill  D-7  exceed  the  FDA  action  level  for  DDT,  close 
the  pond  to  fishing. 

2.  Conduct  semiannual  monitoring  of  surface  waters  and  sediments 
for  2,3,7,8-TCDD  and  2,4,5-T  as  discussed  in  Section  5.1.3.  If 
results  of  two  sets  of  analyses  are  negative,  discontinue 
sampling. 

3.  Improve  maintenance  of  Landfill  D-7  by  controlling  erosion  of 
the  landfiLl  margin  and  mowing  the  vegetation  to  halt  the 
old-field  succession  presently  in  progress.  Erosion  control  may 
require  preliminary  engineering  analysis  since  the  landfill 
margin  is  a  cliff  approximately  60  feet  high. 

6.2  HURLBURT  FIELD 

6.2.1  Landfill  D-26 

1.  Sample  all  downgradient  wells  and  analyze  for  organoha  1  i  ies  in 
the  base/neutral  extractable  organics  section  of  the  priority 
pollutant  list  plus  TOX  on  a  semiannual  basis.  If  results  of 
two  sets  of  analyses  are  negative,  discontinue  sampling. 

1.  Analyze  samples  from  the  upgradient  we l L  for  2,3,7,8-TCDD  and 
2,4,5-T  on  a  semiannual  basis.  If  results  of  two  sets  of 
analyses  are  negative,  discontinue  sampling. 

3.  Remove  and  properly  dispose  of  the  small  quantity  of  material 
that  has  been  dumped  at  this  site  since  closure.  Post  signs 
prohibiting  future  dumping  at  the  site  as  described  in 

FAC  17-7.07(2)  (Section  5.3). 

4.  Take  steps  to  control  erosion  at  the  downgradient  margin  of 
Landfill  D-26.  Maintain  the  vegetative  cover  by  mowing  to  halt 
the  old-field  succession  in  progress. 
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6.2.2  EOD  Training  Range  (Site  D-41) 

1.  Data  for  Site  D-41  do  not  indicate  that  this  site  poses  a 
significant  threat  to  human  nealth  or  the  environment ; 
therefore,  no  further  monitoring  is  recommended. 

2.  The  cover  at  this  site  is  considered  inadequate  since  chunks  of 
napalm  are  evident  on  the  Land  surface.  Install  an  additional 

2  feet  of  cover  material  and  establish  a  suitable  vegetative 
cover  material  as  described  in  FAC  17-7.07(4)  and  (5) 

( Sect  ion  5.3). 

6.3  SANTA  ROSA  ISLAND 
6.3.1  Landfill  D-40 

1.  Data  for  this  site  do  not  indicate  that  it  poses  a  significant 
threat  to  human  health  or  the  environment;  therefore,  no  further 
monitoring  is  recommended. 

6.4  ALL  SITES 

Anv  future  siting  of  potable  water  wells  in  the  area  should  be  done  with 
full  knowledge  and  consideration  of  the  potential  hazard  that  any 
abandoned  landfill  poses  to  such  installations. 
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Table  1.  Phase  IL-Fielil  Evaluation  Study  Sites  at  Eglin  APR 
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Table  2. 


Schedule  of  Samples  for  Eglin  AFB,  November  1982  and  Februarv  1983 


Stat ion 

GWC I* 

Metals! 

Phono  Lies 

Oil  & 
Grease 

Organo- 
ch lor ine 

Pest  ic ides/ 
PCBs 

Herbicide  s** 

Purgeab le 
Organics 

D-1A 

G 

G 

G 

G 

G 

G 

G 

D-1B 

G 

G 

G 

G 

G 

G 

G 

D-  1C 

G 

G 

G 

G 

G 

G 

G 

D-1D 

G 

G 

G 

G 

G 

G 

G 

D-1G 

L 

L 

L 

L 

L 

L 

L 

D-1E 

S 

S 

S 

S  ,  Sd 

S  ,  Sd 

S  ,Sd 

S 

D-1F 

S 

S 

S 

S  ,  Sd 

S,Sd 

S  ,  Sd 

S 

D-2A 

G 

G 

G 

G 

G 

G 

G 

D-2B 

G 

G 

G 

G 

G 

G 

D-2C 

G 

G 

G 

G 

G 

G 

D-2D 

G 

G 

G 

G 

G 

G 

D-2E 

S 

S 

S 

S,Sd 

S  ,Sd 

Sd 

S 

D-3A 

G 

G 

D-3B 

G 

G 

D-3C 

G 

G 

D-3D 

G 

G 

D-3E 

S 

S,Sd 

D-3F 

s 

S  ,  Sd 

D-7A 

G 

G 

G 

G 

G 

G 

D-7B 

S 

S 

S 

S 

S 

S 

D-7C 

S 

S 

S 

S 

S 

S 

D-7D 

S 

S 

s 

s 

S 

S 

D-3B 

S 

S 

s 

s 

S 

s 

D-3C 

S 

S 

s 

s 

s 

s 

D-3D 

S 

S 

s 

s 

s 

s 

D-26A 

G 

G 

G 

G 

G 

G 

D-26B 

G 

G 

G 

G 

G 

G 

D-26C 

G 

G 

G 

G 

G 

G 

D-26D 

G 

G 

G 

G 

G 

G 

D-26E 

S 

S 

S  ,Sd 

S  ,Sd 

S  ,Sd 

S 

D-40A 

G 

G 

G 

G 

D-40B 

G 

G 

G 

G 

D-40C 

G 

G 

G 

G 

D-40D 

G 

G 

G 

G 

D-41A 

G 

G 

G 

G 

D-41B 

G 

G 

G 

G 

D-4  1C 

G 

G 

G 

G 

D-41D 

G 

G 

G 

G 

D-4  IE 

S,  Sd 

S  ,  Sd 

S  ,  Sd 

S  ,  Sd 

*GWCI  -  pH,  specific  conductance,  TOC,  and  TOX. 
t  Me  t  a  l  s  =  As,  Cd ,  Or,  Co,  Pb,  Hg,  Ni ,  Ag ,  Zn  . 
**Herbieides  =  2,4-D;  2,4,5-T;  Si  1  vex. 

G  =  groundwater  sample. 

L  =  leachate  sample;. 

S  =  surface  water  sample. 

Sd  =  sediment  sample. 
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Table  4.  Results  of  Analyses 
November  1482 

5  of  Samp  1 

es  Coll 

ected 

in  the  Vicinity  of 

l^ndf  i  1 1 

0-1 , 

Groundwater 

Surface  Water 

Leachate 

Sed  brent 

Par;creter 

A 

B 

C 

D 

E 

F 

G 

E 

f 

PH 

5.8 

5.9 

5.5 

5.5 

6.3 

6.2 

5.4 

NA 

NA 

Specific  conductance 

302 

191 

348 

59 

137 

125 

335 

NA 

NA 

(umhos/cm) 

TOC  (mg/1) 

88 

344 

89 

235 

<1 

2 

17 

NA 

NA 

TOX  (mg  Cr/l) 

0.27 

0.11 

0.14 

<0.05 

<0.05 

<0.05 

0.08 

NA 

NA 

Oil  and  grease  (mg/1) 

6 

<5 

18 

<5 

<5 

<5 

10 

<200t 

<200t 

Ptienolics  (ue/l) 

56 

<1 

12 

5 

<1 

<1 

7 

NA 

NA 

Arsenic  (ug/1) 

18 

317 

45 

153 

<10 

<10 

<10 

NA 

NA 

Cadmium  (ug/1) 

<1 

1 

2 

2 

7 

<1 

1 

NA 

NA 

Chromium  (ug/1) 

<10 

93 

40 

94 

<10 

<10 

<10 

NA 

NA 

Cobalt  (ug/1) 

<10 

19 

14 

29 

<10 

<10 

<10 

NA 

NA 

Lead  (ug/1) 

34 

82 

<25 

57 

<25 

<25 

<25 

NA 

NA 

Mercury  (ug/1) 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

NA 

NA 

Nickel  (ug/1) 

<10 

27 

<10 

45 

<10 

<10 

<10 

NA 

NA 

Silver  (ug/1) 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

NA 

NA 

Zinc  (mg/1) 

0.02 

0.06 

0.05 

0.05 

0.04 

0.03 

0.04 

NA 

NA 

Organochlorine 

ND 

DDT' 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

pesticides  (ug/l) 

PCRs  (ug/1) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2,4-D  (ug/1) 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

ND 

ND 

2,4,5-T  (ug/1) 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

ND 

ND 

Si Ivex  (ug/ 1 ) 

<3 

n3 

<3 

<3 

<3 

<3 

<3 

ND 

ND 

Purgeab le  organics 

■110 

<10 

<10 

<10 

<10 

<10 

<10 

NA 

NA 

(ug/ 1 ) 

NOTES:  N\  =  not.  an.i  1  vzed . 

ND  =  nixie  detectc-d. 

*See  Table  IS  for  specific  par, ureters  and  concent  rat  urns  found. 
tOi!  ,md  .’reuse  values  for  sisiiirents  are  in  itv/kg  -try  ucuVht. 
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Table  5.  Results  of  .Analyses  of  Samples  Collected  in  the  Vicinity  of  landfill  D—  1 , 
February  1983 


Groundwater 

Surface  Water 

Leachate 

Sedinent 

Par.ireter 

A 

B 

c 

D 

E 

F 

G 

E 

F 

pH 

4.6 

5.8 

5.5 

5.5 

5.2 

5.9 

6.0 

NA 

NA 

Specific  conductance 
(urrtios/cm) 

135 

173 

280 

61 

135 

135 

422 

NA 

NA 

DOC  (mg/1)* 

22 

22 

22 

16 

25 

9 

27 

NA 

NA 

tpx  (n^g  cr/i) 

0.05 

0.05 

0.18 

0.05 

<0.05 

<0.05 

<0.05 

NA 

NA 

Oil  and  grease  (mg/1) 

5 

G 

G 

<5 

G 

<5 

7 

490t 

2740+ 

Phenolics  (ug/1) 

<1 

<1 

4 

<1 

<1 

<1 

6 

NA 

NA 

Arsenic  (ug/1) 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

NA 

NA 

Cadmiun  (ug/l) 

0.9 

<0.2 

<0.2 

0.3 

1.0 

0.2 

<0.2 

NA 

NA 

Chromium  (ug/1) 

<2 

<2 

<2 

<2 

<2 

<2 

G 

NA 

NA 

Cobalt  (ug/1) 

<5 

<5 

G 

G 

G 

G 

<5 

NA 

NA 

Lead  (ug/1) 

<5 

G 

<5 

G 

8 

<5 

G 

NA 

NA 

Ltercurv  (ug/1) 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

NA 

NA 

Nickel  (u2/l) 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

HA 

NA 

Silver  (ug/1) 

<0.5 

0.6 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

NA 

NA 

Zinc  (mg/1) 

0.02 

0.02 

0.02 

0.01 

0.02 

0.02 

0.02 

NA 

NA 

Organ och lor ine 
pesticides  (ug/1) 

ND 

DDT** 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCBs  (ug/l) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2,4-D  (ug/1) 

<3 

Trace 

Trace 

G 

G 

G 

G 

ND 

ND 

2,4,5-T  (ug/1) 

<3 

<3 

G 

<3 

<3 

<3 

G 

ND 

ND 

Silvex  (ug/1) 

G 

<3 

G 

Trace 

<3 

G 

G 

ND 

ND 

Purgeable  org;mics* 
(ug/1) 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

NA 

NA 

UTTF.S:  NA  =  not  analyzed. 

NT)  =  none  detected. 

Trace  =  peak  detected,  but  less  than  stated  detection  limit. 

All  'Tvtals  values  for  February  sampling  trip  are  for  the  dissolved  (<' 0. 


*S  nn)  f rat t i on. 


^Holding  tinv  was  excelled. 

**See  Table  18  fi'r  sjmcific  par.iivters  .and  cimcentrat  ions  fcxind. 
toil  and  grease  values  for  st\liiyvnts  are  in  ny. / kg  drv  uvight. 
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Table  6.  Results  of  Analyses  of  Sanples  Collected  In  the  Vicinity  of  Landfill  D-2, 
November  1982 


Groundwater  Surface  Water  Sediment 


Par.rrKter 

A 

B 

C 

D 

E 

E 

pH 

4.9 

5.4 

6.0 

5.7 

5.8 

NA 

Specific  conductance 

27 

168 

137 

31 

53 

NA 

(urrhos/ cn) 

TOC  (mg/ 1 ) 

151 

179 

31 

19 

18 

NA 

TOX  (mg  Cr/1) 

<0.05 

<0.05 

0.06 

0.09 

<0.05 

NA 

Oil  and  grease  (mg/1) 

<5 

<5 

<5 

<5 

8 

<200+ 

Phenolics  (ug/l) 

<1 

4 

<1 

<1 

11 

HA 

.Arsenic  (ug/l) 

111 

225 

<10 

<10 

<10 

NA 

Cadmium  (ug/l) 

2 

1 

2 

1 

16 

NA 

Chromium  (ug/l) 

64 

90 

29 

<10 

<10 

HA 

Cobalt  (up/1) 

25 

60 

<10 

<10 

<10 

NA 

Lead  (ug/l) 

<25 

25 

<25 

<25 

42 

NA 

Ntrcury  (ug/l) 

<2 

<2 

<2 

<2 

<2 

NA 

Nickel  (ug/l) 

55 

71 

28 

<10 

33 

NA 

Silver  (ug/l) 

<1 

<1 

<1 

<1 

<1 

NA 

Zinc  (mg/1) 

0.08 

0.08 

0.05 

0.03 

0.10 

NA 

Organochlorine 

ND 

ND 

ND 

ND 

DDT" 

DDT- 

pesticides  (ug/l) 

PCBs  (ug/l) 

ND 

ND 

ND 

ND 

ND 

ND 

2,4-D  (ug/l) 

<3 

<3 

<3 

<3 

<3 

ND 

2,4, 5-T  (ug/l) 

<3 

<3 

<3 

<3 

<3 

ND 

Silvex  (ug/l) 

<3 

<3 

<3 

<3 

Trace 

ND 

Purg cable  organics 

<10 

<10 

<10 

<10 

<10 

NA 

(ug/ 1 ) 

NOD'S:  NA  =  not  ana 

lvzed. 

ND  =  none  de 

L  cell'd. 

Trace  =  peak 

detect 

ed,  but  1 

ess  than  stat< 

'd  detection  limit. 

*See  Table  18  for  specific  parameters 

;  and  o 

xicentr.it ions  fixind. 

toil  and  grease  value 

s  for  St'diin'iits 

nro  in 

me/kg  < 

Irv  weight. 

7-7 


Table  7.  Results  of  Analyses  of  Sanples  Collected  in  the  Vicinity  of  Landfill  D-2, 
February  1983 


Groundwater 

Surface  Water 

Sediment 

Parameter 

A 

B 

c 

D 

E 

E 

pH 

5.3 

5.3 

5.5 

5.5 

5.8 

NA 

Specific  conductance 

35 

105 

139 

27 

48 

NA 

(crrhos/an) 

DOC  (mg/1)* 

12 

12 

15 

15 

17 

NA 

TOX  (mg  Cr/1) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

NA 

Oil  and  .grease  (mg/1) 

<5 

<5 

<5 

<5 

<5 

<200t 

Phenolics  (ug/1) 

<1 

<1 

<1 

2 

1 

NA 

Arsenic  (ug/1) 

<2 

<2 

<2 

<2 

<2 

NA 

CadmiLm  (ug/l) 

<0.2 

0.5 

<0.2 

0.4 

0.6 

NA 

Chromium  (ug,/l) 

<2 

<2 

<2 

<2 

<2 

NA 

Cobalt  (ug/1) 

<5 

<5 

<5 

<5 

<5 

NA 

Lead  (ug/1) 

<5 

<5 

<5 

<5 

<5 

NA 

Mercury  (ug/l) 

<0.2 

0.3 

<0.2 

<0.2 

<0.2 

NA 

Nickel  (ug/1) 

<2 

<2 

<2 

<2 

<2 

NA 

Silver  (ug/1) 

2.5 

<0.5 

0.6 

<0.5 

<0.5 

NA 

Zinc  (mg/1) 

<0.01 

<0.01 

0.02 

<0.01 

0.02 

NA 

Organochlorine 

ND 

ND 

ND 

ND 

ND 

ND 

pesticides  (ug/1) 

PCRs  (ug/1) 

ND 

ND 

ND 

ND 

ND 

ND 

2,4-D  (ug/1) 

<3 

<3 

<3 

<3 

<3 

ND 

2,4,5-T  (ug/l) 

<3 

<3 

<3 

<3 

<3 

ND 

Silvex  (ug/1) 

<3 

<3 

<3 

<3 

<3 

ND 

Purgeable  organics* 

<10 

<10 

<10 

<10 

<10 

NA 

(ug/1) 

Nttn-lS:  NA  =  not  ana  lvr.ed. 

[XXI  =  dissolved  total  organic  enrl>in. 

MD  =  none  detected. 

All  nvl.ils  values  for  Fehmarv  s.0TT>ling  trip  are  for  the  dissolved  (\0.45  um) 
fraction. 

^Holding  t i n> ■  was  exceedixl . 

toil  and  grease  values  for  stxliments  are  in  mg /kg  dry  wight. 
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Table  8.  Results  of  Analyses  of  Samples  Collected  in  the  Vicinity  of  Landfill  D-3, 
November  1982 


Groundwater  Surface  Water  Sediment 


Parameter 

A 

B 

C 

D 

E 

F 

E 

F 

PH 

4.6 

5.6 

5.6 

5.6 

5.5 

6.0 

NA 

NA 

Specific  conductance 
(urrhos/cm) 

63 

1,144 

35 

702 

115 

284 

NA 

NA 

TOC  (mg/1) 

14 

157 

302 

658 

5 

19 

NA 

NA 

TOX  (mg  Cr/1) 

0.05 

0.21 

0.27 

<0.05 

<0.05 

0.13 

NA 

NA 

Oil  and  grease  (mg/1) 

8 

<5 

<5 

<5 

<5 

<5 

320* 

<200* 

NOTES:  NA  =  not  analyzed. 

*Oil  and  grease  values  for  sediments  are  in  mg /kg  dry  wei^it. 


Table  9.  Results  of  Analyses  of  Sanples  Collected  in  the  Vicinity  of  Landfill  D-3, 
February  1983 


Groundwater 

Surface 

Water 

Sediment 

Partmater 

A 

B 

C 

D 

E 

F 

E 

F 

PH 

5.5 

5.8 

5.5 

5.8 

5.5 

5.8 

NA 

NA 

S pec i f ic  conduc  t  ance 
(ifThos/cm) 

61 

797 

23 

718 

168 

303 

NA 

NA 

DOC  (mg/1)* 

12 

21 

20 

19 

18 

15 

NA 

NA 

TOX  (ng  Cr/l) 

<0.05 

0.13 

<0.05 

0.15 

0.05 

0.08 

NA 

NA 

Oil  and  grease  (mg/l) 

<5 

<5 

<5 

7 

<5 

<5 

<200t 

<200t 

NOTES:  NA  =  not  analvzed. 

*Holding  tiirv  was  exceeded. 

toil  and  grease  values  for  sediirtnts  are  in  mg/kg  dry  weight . 
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Table  10.  Results  of  Analyses  of  Samples  Collected  in  the  Vicinity  of 
Landfill  D-7,  November  1982 


Groundwater  Surface  Water 

Parameter  A  B  C  D 


pH 

5.7 

Specific  conductance 
( umhos/cm) 

34 

TOC  (mg/1) 

86 

TOX  (mg  Cl “/ 1 ) 

<0.05 

Oil  and  grease  (mg/1) 

<5 

Phenolics  (ug/1) 

<1 

Or ganoch lor ine  pesticides 
(ug/1) 

ND 

PCBs  (ug/1) 

ND 

2,4-D  (ug/1) 

<3 

2,4, 5-T  (ug/1) 

<3 

Si lvex  (ug/  1) 

<3 

Purgeable  organics 

<10 

(ug/ 1 ) 


6.1 

6.4 

6.4 

330 

56 

84 

8 

7 

6 

<0.05 

<0.05 

<0.05 

<5 

<5 

<5 

3 

5 

<1 

ND 

DDT* 

ND 

ND 

ND 

ND 

<3 

5 

<3 

<3 

Trace 

<3 

<3 

<3 

<3 

<10 

<10 

<10 

NOTES:  NO  =  none  detected. 

Trace  =  peak  detected,  but  less  than  stated  detection  limit 
*See  Table  18  for  specific  parameters  and  concentrations  found. 
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Table  11.  Results  of  Analyses  of  Samples  Collected  In  the  Vici.ni.tv  of 
Landfill  D-7,  February  1983 


Groundwater 

Surface  Water 

Paramete r 

A 

B 

C 

D 

pH 

5.3 

5.5 

5.3 

5.3 

Specific  conductance 
( umhos/ cm) 

32 

386 

66 

64 

DOC  (mg/1)* 

12 

23 

14 

14 

TOX  (mg  Cl “/ 1 ) 

<0.05 

0.05 

<0.05 

<0.05 

Oil  and  grease  (mg/1) 

<5 

<5 

<5 

<5 

Pheno  l  ics  (ug/ 1 ) 

l 

<1 

<1 

<1 

Orga no chlorine  pesticides 
(ug/1) 

ND 

ND 

ND 

ND 

PCBs  (tig  /l) 

ND 

ND 

ND 

ND 

2,4-D  (ug/1) 

<3 

<3 

<3 

<3 

2,4,5-T  (ug/1) 

<3 

Trace 

3 

<3 

Silvex  (tig/l) 

<3 

<3 

<3 

<3 

Purgeable  organics* 

(ug /  1 ) 

<10 

<10 

<10 

<10 

NOTES:  ND  =  none  detected. 

Trace  =  peak  detected,  but  less  than  stated  detection  limit. 
*Holding  time  was  exceeded. 
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Table  12.  Results  of  Analyses  of  SampLes  Collected  in  the  Vicinity  of  Landfill  D-26, 
Nov.mher  1982 


Groundwater 

Surface  Water 

Sediment 

Par, meter 

A 

B  C 

D 

E  F 

E 

PH 

5.6 

5.8 

5.8 

5.7 

5.8 

6.5 

NA 

Specific  conductance 

33 

864 

325 

115 

151 

64 

NA 

(urnhos/cm) 

TOC  (mg/1) 

340 

79 

81 

5,660 

2 

5 

NA 

TOX  (mg  Cr/1) 

<0.05 

0.11 

0.13 

0.75 

<0  05 

<0.05 

NA 

Oil  and  crease  (mg/l) 

<5 

<5 

<5 

<5 

<5 

<5 

<200* 

Rienolics  (ug/1) 

<1 

15 

7 

<1 

2 

<1 

NA 

Or  ganoch  1  urine 

NT) 

EA* 

ND 

ND 

ND 

ND 

ND 

pesticides  (ug/1) 

PCEs  (ug/1) 

MD 

ND 

ND 

ND 

ND 

ND 

ND 

2,4-0  (ug/P 

<3 

8 

<3 

<3 

<3 

<3 

ND 

2,4, 5-T  (ug/1) 

6 

<3 

<3 

<3 

<3 

<3 

ND 

Siivex  (ug/l) 

<3 

<3 

<3 

<3 

<3 

<3 

ND 

Purge  able  organics 

<10 

<10 

<10 

<10 

<10 

<10 

NA 

(ug/1) 

MOTES :  NA  =  not  analyzed. 

NT)  =  nine  detected. 
EA  =  end r in  aldehyde. 


*See  Table  18  for  s|x>cific  parameters  nr  concentrations  found, 
toil  and  crease  values  for  sediments  are  in  mg/kg  drv  weight. 


Table  13.  Results  of  Analyses  of  Samples  Gillected  In  the  Vicinity  of  Landfill  0-26, 
February  1983 


Groundwater 

Surface  Water 

Sediment 

Pamneter 

A 

R 

c 

D 

E 

F 

G 

E 

pH 

5.0 

5.5 

5.5 

5.0 

5.5 

5.5 

NA 

NA 

Specific  conductance 

28 

680 

238 

41 

183 

44 

NA 

NA 

(umhos/cm) 

DOC  (rag/D* 

11 

22 

21 

16 

17 

17 

26 

NA 

TOX  (mg  Cr/l) 

<0.05 

0.13 

0.06 

0.16 

0.06 

<0.05 

NA 

NA 

Oil  and  grease  (mg/1) 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

4 , 200t 

Fhenolics  (ug/l) 

<1 

8 

<1 

<1 

<1 

<1 

5 

NA 

Organochlorine 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

pesticides  (ug/l) 

PCBs  (tip/ 1 ) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2,4-D  (up/ 1 ) 

<3 

<3 

<3 

Trace 

<3 

<3 

<3 

ND 

2,4,5-T  (ug/l) 

Trace 

<3 

<3 

<3 

<3 

<3 

<3 

ND 

Si  1 vex  (ug/l) 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

ND 

Purgeable  organics* 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

NA 

(ug/l) 

NOTTS:  NA  -  not  analyzed. 

NT)  =  none  detected. 

Trace  =  peak  detected,  but  less  than  stated  detect  i»:>n  limit. 
Abiding  tin1  w.is  exceeded. 

toil  .and  grease  values  for  sedimt>nts  are  in  rrv./ke  dry  weight. 
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Table  14. 


Results  of  Analyses  of  Samples  Collected  in  the  Vicinity  of 
Landfill  D-41,  November  1982 


Groundwater 

Surface  Water 

Parameter 

A 

B 

C 

D 

E 

pH 

4.4 

4.8 

4.5 

5.6 

6.4 

Specific  conductance 
( unh o s/cm) 

36 

74 

79 

181 

59 

TOC  ( ms / l ) 

681 

210 

180 

1  ,  760 

0 

TOX  (ng  C 1 “/ 1 ) 

<0.05 

0.05 

0.0Q 

0.13 

<0.05 

Oil  and  grease  (mg/l) 

<5 

<5 

<5 

<5 

<5 

Ph eno lies  (ug/1) 

<1 

<1 

6 

7 

n 

Ptirgeable  organics  (ug/l) 

<10 

<10 

<10 

<10 

<10 

Table  15.  Results  of 
Landfill  D- 

Analyses  of 
■4  1,  February 

Samp  1 e s 
198  3 

Collect. 

:> d  in  the 

V i c  i n  i  t y  of 

Ground wa ter 

Surface  Water 

Parameter 

A 

B 

C 

D 

w 

pH 

5.0 

5.0 

5.0 

5.5 

5.3 

Speci tic  conductance 
( iimlios/ cm ) 

41 

60 

70 

18  1 

5  l 

V'  -'  (  n 1  )  * 

9 

1  1 

26 

2  1 

1  3 

FOX  ( ng  Cl“/1) 

-  0.05 

>0.05 

0 .  Oh 

0.10 

n  .03 

O  i  1  and  I’re.iSi'  ( me  /  I  ' 

7 

s 

h 

■'  S 

Pheno  1  i  i-  s  ( ii  t’  /  1  ) 

'  1 

•:  l 

■  1 

•  i 

1 

Pi  i  r  yen  b  1  e  or  ynn  i  c  s  (in 

:'!)••'  <10 

<  l  o 

v  10 

•  10 

•  10 

"Hold  ini’  t  i  me  was  exceeded. 
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Table  lb.  Results  of  Analyses  of  Samples  Collected  in  the  Vicinitv  of 
Landfill  D-40,  November  1982 


Groundwa  ter 

Parameter 

A 

B 

C 

D 

pH 

4.4 

6.4 

6.3 

6 . 1 

Specific  conductance 
( umhos /cm) 

59 

87 

132 

29Q 

TOC  ( me / l ) 

33 

44 

10 

43 

TOX  (mg;  Cl~/l) 

0.05 

<0.05 

<0.05 

0.05 

Oil  and  j?rease  (mg/1) 

6 

<5 

6 

<5 

Phenol ics  (ug/1) 

<1 

2 

2 

<1 

Purgeable  organics  (ug/1) 

<10 

<10 

<10 

<10 

Table  17 

.  Results 
Land  fill 

o  f 
D- 

Analyses  of 
•40,  February 

Samples  Collected  in  the 
1^8  3 

Vicinitv  of 

Groundwa  ter 

Par ame  t  e 

r 

A 

R  G 

D 

pH 

5.0 

5.0  5.3 

5  .  5 

S  pec i f  i  c 
( nmh os / 

i  nnritic  L  ;inc 
m ) 

<  * 

67 

64  112 

757 

DOC  (rag/ 

i ) 

31 

13  24 

25 

TOX  ( ng 

Cl  "/  ]  ) 

o.Ob 

0.05  0.07 

0 . 04 

Oi  1  and 

grease  (mg/ 

1 1 

5 

••  5 

•  5 

l’h eno  1  i  i 

S  (.,!■/  1  ) 

.  1 

\ !  •  1 

1 

I’urge  abl 

«*  or  n  i  v  s 

( 

■  '  1  )  ■•  1  0 

'10  c|o 

'  10 

■'-'Holding  time  was  exceeded. 
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Table  18.  Concentration  of  Specific  Pesticides  Found  in  Landfill 
Samp les 


Locat  ion 
Time 

D-1B 
Nov . 

D-  1 B 

Feb . 

D-2E,  Water 
Nov . 

D-2E  ,  Sed. 
Nov . 

D-7C 

Nov . 

D-26B 
Nov . 

o,p  DDE 

1.3 

0.06 

0.57 

9.8 

0.12 

— 

p,p  DDE 

0.40 

0.20 

<0.03 

3.1 

0.96 

— 

o ,  p  DDD 

0.04 

0.03 

<0.05 

<0.71 

0.  18 

— 

o,p  DDT 

<0.06 

<0.03 

<0.08 

<1.2 

0.13 

— 

p,p  DDD 

0.35 

0.28 

<0.06 

2.5 

1.1 

— 

p,p  DDT 

0.32 

0.06 

<0.10 

<1 

0.48 

— 

Total  DDT- 

R  2.4 

0.7 

0.7 

16 

3.0 

— 

Endr  in 

Aldehyde 

- - 

0.54 

NOTE:  All 

values  in 

ppb  (us/1 

or  ug/kg ) . 
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Table  19.  Results  or  Anal 

yst?i>  ot 

Samples 

Col lected 

in  July  1983  (Page  1  of  2) 

Groundwater 

Surface  Water  Leachate 

LANDFILL  D-l 

A 

B 

C 

D 

E  F  G 

Spx'ific  conductance 
(mnos/cm) 

144 

155 

273 

51 

141  139  369 

DOC  (ng/1) 

34 

53 

90 

43 

41  34  70 

Purgeaole  organics  (ug/1) 

20* 

<10 

Trace** 

<10 

<10  <10  <10 

Groundwater 

Surface  Water 

LANDFILL  D-2 

A 

B 

C 

D 

E 

Specific  conductance 
(mhos /cm) 

51 

232 

351 

31 

63 

DOC  (ng/1) 

48 

71 

42 

34 

46 

Purgeable  organics  (ug/1) 

<10 

<10 

<10 

<10 

<10 

Groundwater 

Surface  Water 

LANDFLLL  D-3 

A 

B 

c 

D 

E  F 

Specific  conductance 
(umhos/cm) 

54 

724 

29 

841 

798  270 

DOC  (ng/1) 

38 

71 

53 

63 

41  4o 

Groundwater 

Surface  Water 

LANDFILL  D-7 

A 

B 

D 

Spec  i  tic  coixluct.ux’e  (umLis/cm) 

31 

138 

58 

UXJ  (mg/l) 

4o 

68 

5o 

Purgeable  org.mics  (ug/1) 

<10 

<10 

clO 
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Table  19.  Results  of  Analyses  of  Sanples  Collected  in  July  1963  (Page  2  of  2) 


Groundwater 

Surface  Water 

LANDFILL  D-26 

A 

B 

C 

D 

E 

F 

Specific  conductance 
(ur.hos/cm) 

27 

84 4 

387 

38 

200 

71 

DOC  (mg/1) 

36 

36 

62 

55 

43 

41 

Purgeaole  organics  (ug/1) 

<10 

<10 

<10 

<10 

<10 

<10 

Groundwater 

Surface  Water 

LANDFILL  D-41  A 

B 

C 

D 

E 

S.ecitic  conductance  35 

(unrios/ar.) 

76 

77 

135 

53 

DXj  (mg/1)  48 

51 

53 

82 

35 

Pirgeable  org.inics  (ug/1)  <10 

<10 

<10 

<10 

<10 

Groundwater 

LANDFILL  D-40 

A 

B 

ipecitic  conductance  (umhos/an) 

72 

54 

■  OC  ( nig/ 1 ) 

5b 

45 

lur?, cable  organics  (ug/1) 

<10 

<10 

:<7rLS:  Trace  =  peak  detected,  but 

less  than 

stated  detection 

limit . 

*U  i  loro  form  JO  ug/1. 

*Uichlonv>tlivle:ie  ami  trichloroethylene  estinuted  at  approximately  3  ami  A  ug/1 , 
res fiect  ivelv. 


7-18 


Table  20.  State  of  Florida  Standards  for  Surface  Water  and  Groundwater 


PARAMETER 

Class  G-LL 

Groundwater  Standards 

Class  III 

Surface  Water  Standards 

pH 

6.5  min* 

6-8.5* 

Specific  conductance  (unhos/cm)  - 

500  max 

Oil  and  grease  ( 

mg/1) 

5 

Phenolics  (ug/1) 

- 

It 

Arsenic  (ug/1) 

50 

50 

Cadmium  (ug/1) 

10 

0.8-1. 2** 

Chromium  (ug/1) 

50 

50 

Lead  (ug/l) 

50 

30 

Mercury  (ug/1) 

2 

0.2 

Nickel  (ug/1) 

- 

100 

Silver  (ug/l ) 

50 

0.07 

Zinc  (mg/1) 

5.0 

30 

Organoch lor ine  pesticides  0.2-100++ 

( ug/  1 ) 

0.001  (for  DOT) 

2,4-D  (ug/1) 

100 

- 

Si l vex  (ug/1 ) 

10 

- 

Tr ihalomethanes 

(ug/1)  100 

- 

*0r  natural  background. 

tFor  certain  specified  phenolic  compounds  (17-3.061). 
**Depends  on  water  hardness, 
f f Depends  on  compound. 

Source:  Florida  Administrative  Code  Chapters  17-3  and  17-22. 
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Table  22.  EPn  List  ot  129  Priority  Pollutants  and  the  Relative 

Frequency  of  these  Materials  in  Industrial  Wastewaters 
(Page  1  of  4) 


Percent 

0  f 

Samp  1 es 

Number  of 

Indust  rial 

*  Categories** 

Parameter 

31  are 
1.2 

purgeable  organics 

5 

Acrolein 

2 . 7 

10 

Aery lonitri Le 

29.  1 

25 

Benzene 

2y  .3 

28 

Tol uene 

16.7 

24 

Ethylbenzene 

7.7 

14 

Camon  tetrachloride 

5.0 

10 

Chlorobenzene 

0 .  b 

lb 

1  ,2-Dich loroetnane 

10.2 

25 

1,1 , 1 -Tr i ch lo roe  thane 

1 .4 

a 

1 ,1-oich loroetnane 

7 . 7 

17 

1, 1-Dichloroethylene 

1.9 

12 

1 ,1 ,2-Trichloroethane 

4.2 

13 

1 , 1 , 2 , 2-Tet  rach lo roe  thane 

U  .4 

2 

Ch loroethane 

1  .  5 

1 

2-Chloroethy  1  vinyl  ether 

4U.2 

28 

Chloroform 

2.  1 

5 

1,2-Dichloropropaoe 

1 .0 

5 

1 , 3-Dich loropropene 

34.2 

25 

Methylene  chloride 

1.9 

b 

Methyl  chloride 

0. 1 

1 

Methyl  bromide 

1  .9 

12 

Bromo form 

4.3 

17 

Dich lo  robr omome t hane 

b  .  0 

1  1 

Trichlorotluorom  ethane 

u.  3 

4 

Dichlorod i f l uoromet  hane 

2.5 

15 

Ch loroa i Dromomethane 

10.2 

19 

Tet  rach 1 oroe  thy  1 ene 

lu.  5 

2  1 

Trichloroethylene 

u.2 

2 

V i n  v 1  chloride 

7  .  7 

lb 

1  ,2-t  rans-L>ich  loroethy  lene 

0.  1 

2 

bis  ( Ch 1 oromet hv 1 )  ether 

4 b  nr •• 

base/neutml  extractable  or,’ 

;anic  compounds 

b  .  U 

9 

1  ,  2-L)  i  ch  1 0  robe  11  z ent* 

1  , J-U 1 c h 1 0  robe nzene 

U.  3 

3 

1 , 4-D i ch 1 0 robenzene 

Hexacii  iorot'thane 

U  .  2 

1 

nexac  h 1 0 1 obu t ad  1 e  ne 
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Table  22.  LPa  List  ot  129  Priority  Pollutants  ana  the  Relative 

Frequency  of  these  Materials  in  Industrial  Wastewaters 
(.Page  2  of  4) 


Percent 
o  f 

Samp  1  e  s'" 

Number  of 

Indust  rial 
Categories** 

Paramete  r 

l  .  1 

7 

hexach loro benzene 

1.0 

b 

1 ,2 ,4-Trichlorobenzene 

0  .a 

3 

bis  (2-Chloroethoxv!  methane 

10. b 

18 

Naphthalene 

u.9 

9 

2-Chloronaphthalene 

1  .  5 

13 

Isophorone 

l  .s 

9 

N i trobenzene 

1 . 1 

3 

2,4-Dinitrotoluene 

1.5 

9 

2,b-Dinitrotoluene 

0 . 04 

1 

4-Bromopheny 1  phenyl  ether 

41 .9 

29 

bis  12-Ethylhexy l )  phthalate 

6 .4 

12 

Di-n-octyl  phthalate 

3. a 

15 

Dimethyl  phthalate 

7  .  b 

20 

Diethyl  phthalate 

lb.  9 

23 

Di-n-butyl  phthalate 

5.7 

1  1 

F 1  uorene 

7.2 

12 

Fluoranthene 

5.  1 

9 

Chrysene 

7. ft 

14 

Pyrene 

10.  b 

lb 

Phenant  hrene 

Anthracene 

2.5 

b 

Benzo(a)anthraeene 

1  .b 

b 

Be  nzo(b) fluoranthene 

1  .ft 

b 

benzo ( k ) f luo  rnnthene 

3.2 

ft 

Benzo( a ) pv  rene 

o.a 

4 

Indeno 1 1 ,2 , 3-c , u ) py rene 

0.2 

4 

Di benzo ( a , h) anth  race no 

0  .  b 

7 

Benzol g, h , i  )  perv  lene 

0.  1 

2 

4-Ch 1 orophonv 1  phenyl  ether 

0 

0 

3 , 5 1 -u ich lorobenz i d i ne 

0 . 2 

4 

Benz i d i ne 

1  .  1 

4 

b  i  s  1  2-Cii  1  o  roe  t  hv  1  )  ether 

0  .ft 

7 

1  ,  2-D i phony  1 hyuraz i ne 

0 . 1 

1 

hexach lo roc yc 1  ope nt  ad i ene 

l  .2 

5 

N-N  i  t  r  os  oil  ip  hen  y  1  ami  ne 

4 . 5 

12 

Acenaphthylene 

a  .  2 

14 

Acena ph t  hene 

ft .  5 

13 

Butyl  benzyl  phthalate 
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Table  22.  EPA  List  of  129  Priority  Pollutants  and  the  Relative 

Frequency  of  these  Materials  in  Industrial  Wastewaters 
(Page  3  of  4  3 


Percent 

o  f 

Samp l o s 

Number  of 

Indust  rial 

*  Categories'"* 

Parameter 

0.1 

1 

N-Nitrosodimethy  famine 

U.  1 

2 

N-Ni trosodi-n-propvl amine 

1 .4 

b 

b  is  (.  2-Ch  Lor  o  isopr  opy  L  )  ether 

11  are 

acid  extractable  organic  compounds 

2o .  1 

25 

Pheno  1 

2.3 

11 

2-N i t  rophenol 

2.2 

9 

4-Nitrophenol 

1  .b 

6 

2, 4-Dinit rophenol 

1 . 1 

0 

4,6-Dinitro-o-cresol 

6.9 

18 

Pent ach  loro phenol 

1.9 

b 

p-Ch loro-m-c  re  so  1 

2.3 

10 

2-Chlorophenol 

3. 3 

12 

2 ,4-Dich loro pheno 1 

4 .  o 

12 

2,4,b-Trichlorophenol 

5.2 

15 

2,4-Dimethylphenol 

2b  are 

pest ic ides/PCBs 

0.3 

3 

a -Endosu 1  fan 

0.4 

4 

£ -Endosu  L  fan 

0.2 

2 

Endosulfan  sulfate 

U.b 

4 

a  —  BHC 

0.8 

6 

5  -BHC 

0.2 

4 

>  -BHC 

0.5 

3 

5  -BHC 

0.5 

5 

A1  d  r  i  n 

0. 1 

3 

Dieldrin 

C 

C 

1 

4,4' -DDE 

0. 1 

2 

4,4' -DDD 

0.2 

2 

4  ,  >+  '  -DDT 

0.2 

3 

E  n  d  r  i  n 

0 . 2 

2 

Endrin  uldehyoe 

0 . 3 

3 

Heptach 1  or 

0. 1 

1 

lieptachlor  epoxide 

0.2 

4 

Ch  lordane 

0 . 2 

2 

Toxaphene 

0  .  b 

7 

Aroch lor  lU 1 o 
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Table  22.  LPA  List  of  12V  Priority  Pollutants  and  the  Relative 

Frequency  of  these  Materials  in  Industrial  Wastewaters 
(.Page  4  of  4) 


Percent 

o  f 

Samp  1 e  s* 

Number  of 

Indus  trial 

Categories** 

Paramete  r 

U.  5 

1 

Aroc  lor  1221 

0.9 

2 

Aroc lor  1232 

o.a 

3 

Aroclor  1242 

0.  b 

2 

Aroclor  1248 

U.b 

3 

Aroclor  1254 

0.5 

1 

Aroclor  12b0 

2 ,3,7 ,8-Tetrac'nlorodibenzo- 
p-dioxin  (TCDD) 

13  are  metals 

lb.  1 

20 

Ant imonv 

19.9 

19 

Arsenic 

14. 1 

18 

Beryllium 

30.7 

25 

Cadmium 

33.7 

28 

Chromium 

53.5 

28 

Copper 

43.8 

27 

Lead 

16.5 

20 

Mercury 

34.7 

27 

Nickel 

l  6 , 9 

21 

Selenium 

22.9 

25 

Silver 

19.2 

19 

Tha Ilium 

34 .  b 

28 

Zinc 

Misce  l  laneous 

33  .  a 

Not  avai 1 ab  Le 
Not  available 

19 

Total  cyanides 

Asbestos  (fibrous) 

Total  phenols 

Source:  N'RDC 

Consent  Agreement  and  Committee  Print  95-30.  1977,  Data 

Relating  to  H.K.  3199  (Clean  Water  Act  of  1  9  7  7  ).  Comm  i  t tee  on 

Public  Works  and  Transportation, 
Government  Printing  Office. 

95tu  Congress,  1st  Session. 

'-•The  percent 

of  samples  represents  the  on 

mber  of  times  this  compounu 

was  tound  in 

all  samples  in  which  it  was 

analyzed  1  '  r  divined  t ,  y  the 

total  as  of  31  August  197b.  Numbers  of 
299b  with  the  average  being  2bl7. 

samples  ranged  from  2532  to 

**A  total  of  1 

2  industrial  categories  and 

subcategories  were  analyzed 

for  organics 

and  2b  tor  metals  as  ot  31 

August  1 9  7 b  . 
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FIGURE  10.  Groundwater  Elevations  at  Hurlburt  Field  and  Santa  Rosa  Island, 
Eglin  GFB,  Florida,  July  1983 
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APPENDICES 


APPENDIX  A 
FIELD  METHODS 


APPENDIX  Pi 


FIELD  METHODS 

A-  1 . 0  WELL  INSTALLATION 

Each  monitor  well  was  constructed  so  that  it  had  both  an  efficient 
hydraulic  connection  to  the  surrounding  water  table  aquifer  and  an 
effective  seal  against  the  migration  of  surface  waters  into  the  borehole. 
Special  care  was  taken  to  protect  against  cross-contamination  between 
wells. 

The  following  techniques  and  materials  were  used  to  accomplish  these  aims 
(Figure  A-l): 

1.  Hollow-stem  augers  (7  7/8  inches  outside  diameter)  were  used  to 
drill  borehole  to  approximately  10  feet  below  the  water  table, 
as  noted  during  drilling.  Representative  lithologic  samples 
were  collected  by  ASTM  D-158b-b7  every  5  feet  tor  preparation  of 
the  lithologic  log  (Appendix  B). 

2.  A  string  of  clean,  threaded,  flush-joint,  2-inch,  schedule 
40  polyvinyl  chloride  (PVC)  well  casing  and  10-foot  screen 
(U.UlO-inch  slot)  was  installed  through  the  hollow-stem  augers. 
The  top  of  the  casing  was  approximately  12  to  18  inches  above 
ground  level. 

8.  The  augers  were  withdrawn  allowing  sand  below  the  water  table  to 
collapse  around  the  screen,  forming  a  native  sand  filter  pack. 
Additional  sand  was  placed  in  the  hole  to  bring  the  sand  to 
approximately  8  to  5  feet  below  land  surface. 

4.  A  l-  to  2-toot  seal  of  bentonite  was  placed  on  top  of  the  sand. 
At  some  wells,  the  hole  collapsed  to  within  2  feet  of  the  ground 
surface  when  the  augers  were  withdrawn.  In  these  instances,  the 
bentonite  seal  was  not  installed. 

8.  The  remainder  of  the  annular  space  was  f i L led  with  a  sand-cement 
(2:1)  grout . 

b.  A  8-foot-long,  b-inch,  steel  protective  casing  was  installed 

approximately  8  feet  into  the  grout  and  equipped  with  a  padlock. 


FIGURE  A— 1.  Monitoring  Well  Construction  Detail 
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Hie  aboveground  portions  of  both  the  PVC  casing  and  the 
protective  casing  were  vented. 

7.  Each  we  1 L  was  developed  by  bailing  at  least  five  well  volumes 
following  installation. 

8.  All  down-hole  tools  were  washed  with  potable  water  between  holes 
to  prevent  cross-contamination.  All  well  casings  and  screens 
were  washed  with  potable  water  before  installation. 

9.  Each  person  working  at  a  well  wore  the  following  safety  equip¬ 
ment:  hard  hat,  steel-toed  rubber  boots,  elbow-length  rubber 

gloves,  and  disposable  coveralls.  Coveralls  were  changed  at 
least  daily. 


A-2.0  SAMPLE  COLLECTION 
A-2.1  GROUNDWATER  SAMPLING 

Groundwater  sampling  was  performed  November  9-12,  1982  and 
February  12-15,  1983  and  consisted  of  the  following  tasks: 

1.  Before  sampling  or  purging  the  Eglin  AFB  monitoring  wells,  the 
distance  from  the  top  of  the  2-inch  PVC  well  casing  to  the  water 
surface  was  measured. 

2.  WAR  personnel  routinely  removed  five  well  volumes  from  obser¬ 
vation  wells  that  could  not  be  pumped  to  dryness  before  sam¬ 
pling.  Only  one  well  (D-26D)  at  Eglin  was  found  that  could  be 
pumped  to  dryness.  In  that  case,  the  well  was  pumped  to  dryness 
and  a  sample  was  collected  after  it  had  recovered. 

3.  The  WAR  field  team  used  a  plastic  "Guzzler"  hand  pump  during  the 
November  1982  sampling  and  a  gasoline  powered  (Honda  WA-15)  pump 
during  the  February  1983  trip.  Both  pumps  performed  satisfac¬ 
torily;  however  the  gasoline  powered  pump  seemed  to  be  more 
effective  in  removing  sediment  from  the  bottom  of  the  well. 

This  was  evidenced  bv  an  apparent  decrease  in  the  amount  of 
sediment  collected  by  the  bailer  during  the  February  1983  trip. 
During  both  sampling  trips,  a  high  density  polypropylene  tube 
was  used  on  the  inlet  side  of  the  pump.  Between  wells  this 
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tubing  was  rinsed  (both  inside  and  outside)  with  deionized 
water,  and  any  remaining  fine  sediment  was  removed  from  the 
tubing  with  a  paper  towel  before  a  second  rinsing.  Pumping  by 
hand  usually  required  between  5  to  10  minutes  per  well.  To 
prevent  sample  contaminat ion  (e.g.,  volatile  organics  and  lead) 
by  gasoline  fumes  or  engine  exhaust,  the  gasoline  tank  was  not 
filLed  near  wells  or  the  van  and  any  spillage  was  allowed  to 
evaporate  before  moving  the  pump.  During  use,  the  pump  was 
placed  downwind  from  wells  whenever  there  was  wind. 

4.  Immediately  prior  to  sample  collection,  three  bailer  volumes  of 
water  were  removed  from  the  wells  and  discarded.  This  was 
intended  to  minimize  any  collector  artifacts  on  the  sample  even 
though  the  bailers  had  been  cleaned  in  the  laboratory  and  were 
suspended  in  the  wells  (capped)  after  the  initial  sampling 

tr  ip . 

5.  A  "Field  Sampling  Sheet"  was  used  to  document  in  situ  data 
(i.e.,  pH,  specific  conductance,  temperature,  and  depth  of  water 
in  well)  and  other  pertinent  information  (i.e.,  time,  date, 
sample  container  numbers,  comments,  and/or  observations). 

6.  The  samples  were  preserved  according  to  the  instructions  listed 
in  Table  A- 1 ,  chilled,  and  transported  to  WAR's  Gainesville, 
Florida  laboratory.  Due  to  analytical  problems  experienced  with 
the  first  set  of  samples  (from  the  November  1982  sampling),  the 
metals  and  organic  carbon  samples  were  filtered  through 

0.45  micron  membrane  filters  before  acidification. 

Replicate  samples  were  collected  from  some  wells  for  quality  control 
purposes  [i.e.,  field  replicates  and  field  spikes  (see  Appendix  C) ]  . 

The  pH  of  samples  preserved  by  acidification  was  checked  using  colori¬ 
metric  test  strips  to  verify  that  an  appropriate  pH  had  been  reached.  A 
portion  of  the  sample  was  poured  onto  the  test  strip  and  at  no  time  were 
test  strips  placed  inside  the  sample  container. 
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Table  A-l.  Preservation  Methods  for  Water  and  Soil  or  Bottom  Sediment  Samples  Collected  at 
Eglin  AFB,  Florida 


Parameter 


Fhase  Container  Preservation 


TOX 

Organochlorine 

insecticides 

PCBs 

Herbicides 
Oil  and  grease 
Phenols 
Heavy  metals 
Organic  carbon 
Organochlorine 
insecticides 
Herbicides 
Oil  and  grease 
PCBs 


Water 

4  oz  Amberglass  Chill  to  4°C;  no  headspace 

Water 

II 

1  qt  Glass 

II 

Chill  to  4°C 

1 1 

II 

If 

II 

II 

II 

HC1  to  pH<2;  Chill  to  4°C 

II 

II 

H^PO^  to  pH<2;  1  gm  CuSO^;  Chill  to  4°C 

ft 

1  Plastic 

HN03  to  pH<2;  Chill  to  4°C 

II 

2  oz  Plastic 

H2S04  to  pH<2;  Chill  to  4°C 

Soil  or  Sediment 

1  qt  Glass 

Chill  to  4°C 

II 

II 

If 

\\ 

II 

11 

tt 


II 


A~2.z  SLkF/aCL  WaTLk  (AiNU  Sfc.DlMbN'1  SAMPLING 

Surface  water  and  Dottom  sediment  samples  were  collected  trom 
Landfills  D-l,  U- 2,  D-J,  and  D-do,  while  at  Landfill  l)-7  and  Site  D-dl 
surface  waters  were  ontained,  but  not  sediments.  Water  samples  were 
collected  from  standing  water  in  retention  ponds,  depressions,  and  Borrow 
pits  and  flowing  water  from  seeps,  creeks,  and  ditcnes. 

At  all  stations,  the  water  deptn  was  less  tiian  13  feet.  samples  were 
collected  from  just  below  the  surface.  ns  witn  the  groundwater  samples, 
pH,  temperature,  and  specific  conductance  of  surface  waters  were  measured 
in  tne  field  at  the  time  of  sample  collection.  Bottom  sediment  samples 
were  collected  with  either  a  Petite  Ponar  dredge  or  the  sample  con¬ 
tainer. 

A-13.U  AC^UIFtR  TKbTS 

WAR  performed  single  well  aquifer  tests  at  eignt  wells  to  determine 
values  of  Horizontal  hydraulic  conductivity  representative  ot  the  sur¬ 
rounding  soil.  A  "mini-rate"  pumping  test1  was  performed  at  seven  oi 
the  wells.  At  the  otner  well  (.o-t+lul,  wnich  was  near  the  edge  or  the 
Last  Bay  Swamp  in  soils  of  somewhat  lower  Hydraulic  conductivity,  a 
falling-head  test"1  was  used. 

A-J.l  'VllNl-KATh"  PUmPIiNo  ThST 

"Mini-rate"  pumping  tests  at  Lglin  APB  were  performed  in  the  following 
manne  r : 

1.  Several  measurements  of  the  static  water  level  were  taken  after 
ttie  suction  hose  ot  the  pump  (.Honda  Wa-lb)  was  installed  in  the 
well. 

2.  The  pump  was  started,  and  frequent  water  level  measurements  Were 
taxen  with  an  electric  tape.  Water  levels  were  measured  to  the 


1 Strausberg,  b.l.  lyttd.  Permeability  from  "mini-rate"  pumping  tests. 
Groundwater  Monitoring  Review.  Vo  1  i.  No  13.  pp  dJ-zo. 

■"naval  Facilities  Engineering  Command.  lVt>d.  Soil  Mechanics,  Design 

Manual  7.1.  Alexandria,  Virginia.  pp  7.1-IUJ  -  7.1-lUo. 
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nearest  1/8-inch  (+0. 01-foot) .  The  time  pumping  started  and  the 
times  water  level  measurements  were  taken  by  stopwatch  and 
recorded  to  the  nearest  second. 

3.  Pumping  rates  were  checked  and  recorded  periodically. 

4.  After  the  water  approached  a  stable  level  for  the  pumping  rate, 
the  pump  was  turned  off,  and  water  level  measurements  were  taken 
during  the  recovery  period. 

Data  from  the  mini-rate  pumping  test  were  reduced  as  follows: 

1.  The  average  pumping  rate  was  calculated. 

2.  The  time  since  pumping  started,  t  (seconds),  and  the  time  since 
pumping  stopped,  t'  (seconds)  were  determined. 

3.  Drawdown  or  recovery  were  determined  in  feet. 

4.  The  data  were  plotted  on  semi-log  paper  as:  s  (drawdown)  vs  t 
(Figure  A-2),  s'  (residual  drawdown  or  recovery)  vs  t'  (Figure 
A- 3) ,  and  s'  vs  t/t*  (Figure  A-4) . 

Hydraulic  conductivity  (K)  was  calculated  by  the  equation: 

K  =  264  0/(as  x  b) 

where:  K  =  hydraulic  conductivity  (cm/sec), 

Q  =  pumping  rate  (gal/min), 

As  =  change  in  drawdown  or  recovery  over  one  log  cycle  (ft),  and 
b  =  saturated  thickness  (ft). 

Since  the  pumping  rates  were  low  (<10  gal/min),  it  was  assumed  that  flow 
to  the  well  was  horizontal.  Given  this  assumption,  it  was  possible  to 
ignore  the  effects  of  partial  penetration  and  to  take  b  as  the  thickness 
of  the  aquifer  opposite  the  well  screen. 

The  values  of  hydraulic  conductivity  obtained  by  this  method  were  on  the 
order  of  6. DO  x  10“-  cm/sec  to  3.00  x  10"!  cm/sec  which  are  in  good 
agreement  with  the  range  of  values  for  clean  sand  ( 1 O-^  to 
1 0  1  cm/sec ) ^ . 


-9 


3  .  z  FALLING  utAU  TEST 

WAk  performed  Che  falling  head  test  at  LgLin  aFB  by: 

1.  Determining  Che  static  water  level  by  taking  a  series  of 
preliminary  water  level  measurements; 

2.  Kapidly  filling  the  well  with  water;  and 

.  Measuring  the  decline  in  water  levels  as  a  function  of  time 
until  the  water  levels  returned  to  a  static  level. 

Reduce  ion  of  falling  nead  test  data  was  as  follows: 

1.  Determine  the  time  since  the  test  started  for  eacn  water  level 
measurement,  and 

2.  Calculate  the  difference  (hc )  between  each  water  level 
measurement  and  the  static  water  level  (hQ). 

The  data  were  plotted  on  semi-log  paper  as  Ht/H0  vs  t  (.Figure 

Tne  straight  line  portion  or  tne  plot  is  used  to  determine  hydraulic 

conductivity  from  the  equation: 

k  =  [K2  In  (L/K)  In  Ui /H^  )  j  /  L  2u(  1 2~t  i )  J 
where  k  =  nydraulic  conductivity  (cm/secl, 

R  =  inside  diameter  of  the  well  casing  1cm), 

L  =  length  ot  the  well  screen  (enj, 

t  ,  1 2  =  elapsed  time  (sec),  anil 

Hj,^  =  Uit/Ho)  at  tj  and  t^,  respectively. 

The  value  of  hydraulic  conductivity  (2.4b  x  1U  ^cm/sec)  determined  at 
Well  U- 4 1 U  is  within  the  range  of  values  expected  tor  a  silty  sand 
(Freeze  and  Cnerry,  ly7y)2. 


■^Freeze,  K.A.  and  J.A.  Cherry.  ly/y. 
Inc.  Lnglewood  Cl  it  is,  N.J.  p. 


Groundwater  . 

zy  . 


Prent  i  ce-lla  l  l  , 


A-l  l 


APPENDIX  B 
WELL  DATA  SHEETS 


OF  1 


70  Ax 


Date  Start 


Contractor  /  V/ 


rT  7" 


Sketch 


Sample 


Litholoqy 


(  Co^i^jkc  rt  O7o7.  )}  qTA 

RcJc'Xba  t*  j  ^ Prt  cl Rxoa /_  '  K  F  -  i~b^ 

S'  t_r  TR .  oRG/v^  re  y  !  &RA  Y 
Cn.k'YR  /VA/)A<-b  White. 

/V"h  J  CCA-fc.CE-  T<5  ^E^  ^7.^  |  S' 7- 

p,  i'b  “T'Z-  J  "Rou  '"i"^  •Su’5- 

A^a  tW  ^ au^a  w  ^  f  • 


L<X'  -  ii  .^fT  A.V  Aftov£  , 

jf  S"  FT  /^5,  /A~B vg  , 


SPT 

(BL/FT) 

;s'p 

A-+-  V 

SP 

S-£ 

<c? 

I  ^ 

/V  .  /I . 

B-l 


Borinq  No.  ~J)  -  ±  R _ 

Hole  Si  ze  iy^rT  *  Ts’x*  Slot  k  .k^  r* 
Screen  Size  jLkjgr  a  Zth  Mat '  1  4^' ~Pvc 

Casinq  Si  ze  7.3  ft  x  zin  Mat '  l$cH  ~pyc. 

Geo  1  oq i  s t  Vj  ~b  ■  A~bAMf _ 

Date  Start  ^  oc.—  22L-  Finish^  Cc^^i- 

Contractor  ‘W-A-'R.  /yj.-n'b. _ 

Driller  f>.  Wt^ht 


SHEET  1  OF  J _ 

Location  Coordi nates  /V 

g  J-  3-71  &JL«7.  ^ 

Filter  Mater i al  s  a/a rcvE  _ 

Grout  Type  S'^-^  Cxmea/t _ 

Protective  Casing  5ft*  IR cw _ 

Static  Water  Level  -5~  (X>*7  Pr  7t-pc. 

Top  of  Well  Elevation  13.30  ?t~  a ixi. 
Dri11  Type  Stn  US/ 1  .  /qai^  ~ 


Depth 

(Feet) 


Sample 


Lithology 


<f>  - 1  rSpr  SWva  J  zofs7o>z  to  C/v  ys  •/.  J) 

-pj; .  F.  ^  1  i  ~i~^K 

W£u.  ~Roof^t> pr>  ^  S>7>h ^  ROZ o.y)  i~ 
RRa/  CLO^tLl/f-) 

S/14P  M  £~J)  ^  2  i-L  UC'L'fVOcZ) 

SritZZTtAu ;  ■nJ<Tth  W <?<’*>  1-  T  pH"<^ 

TR  p.  sq  —  S'at^i- n^/  £cVjl 

tf  pm  Lr  Ytute*  (  LCY^LjH). 

±0-il.Sr7  So  HP  t  Ctf'/v-p.sc  TT  WeU- 

RtPV'NbtB  (  Tr  Puwr  Fbtj  ,  iAT wr  - 
ate*  j  $<?_,  ;  V.  "Pauc:  "Brw 

Cl<5  V* 

is'-  1C  -Vf r  S/Wft  ,  F  -  M£by  «T-z  { 

?i»ruR>v7E7a  So^  c'Jo >z  M 
(ic  yk  ' 


-3.-+-V 


£V  1? 


© 


Hole  Si  ze  JS  ft  x  2tai  Slot 

Screen  Size  <M-ptx  3-dv  Mat '  1  Sc  k  py< 

Casino  Size  7.3  tt  *2-t? v  Mat1 1  4a  Pvc 

Geo  1  oq i  s t  Vj  •  Tb  ■  /I  _ 

Oate  Start  3k  Oct  1 2-  Finish^  O^rSl 

Contractor  /WT,  i\  . _ 

Drill  er  WRI6HT 


Sample 


-£J:  1I2S1  g2U-?3 

Filter  Materials  A/^tvr  r,A^^ 

Grout  Type  &A/t>  -  QgA*i  _ 

Protective  Casing  f 7-*  t&»  rw  Zfe  e  /u 

Static  Water  Level  6 .£?<?  ft  t~qq _ 

Top  of  Well  Elevation  7,  o<^.  ft  A'l-fc. 
Drill  Type  5*  r-N  fiT/j  /  cwie  -  iTS 


Lithology 


-  i-Sp-r  •S‘^'s/T>  v.F,  Ti)  F;  Sp*  etz-z^su.  $•  w  S"*-k 

_  _ 


I  R  -ShTtlc  Mr  £V2.Prtc 


Te  ,  z_—  feu 

C^.^Y  uj L t)  /wr>  Lt  <5r,iy 

yn  7/i)  . 


Ct.5F  r  3^AfQ  (  V.F.  TD  'vTE'C>)'i?©e.WE>  ^p-JrERX  t/SL 

<^r^;Tp  SH.FRdGi.Mci.sv  rt. 
r^TiRA^ j  lt  *hz>  Ca. s  tk  d/g) 
^  V»«XTE*  / 

Li  .4^r  i  SfyMLi  i  MS  /18ov£^  Wt  c  2-  A  r^  z>  ^ 

V.  XiK.  6tr^V  C*7.s  VR  N3j)* 

■Co^  c  *>c.>R- 

i7-J.£.£>r  Slav'd  v  F  -  F  ~n^  i'i_—  Rcuwb£6  tt 

•  '  J  _ 

-ftmj  ■s.A'ne'fc 
"BMf  (J-^TTL  "7/3)  . 


3+S- 


B-3 


SHEET 


Borinq  No.  J)  —  2) _ 

Hole  Si  ze  XG  FT  *  Slot  & .  &  t/y 

Screen  Size  ^  •  U  Ft  2w  Mat '  1  3.zhAC?^c 
Casinq  Si  ze  7-3  .ft x  Mat '  1  £c-.h  -Vo  Tvc 

Geoloqist  V/-  7b  •  A  _ 

Date  Start  O^rr  %x  Finish  2.F  o^-r 

Contractor  Vi-  A  -"R  ■  /  W  -  ~T.  '"b  • _ 

Driller  "T5.  WR!Tc=jkT 


Sample 


1  OF  1 

Location  Coordinates  N  S' 39  3ofc. 


Filter  Materials  /VattvE  -S/Wa, _ 

Grout  Type  SVWb  -  c  g/vn  g  aTT _ 

Protective  Casing  S  t=t  ><  6-r/v  ~£Zo^ 
Static  Water  Level  L.  ft 
Top  of  Well  Elevation  *7 .  1<T  p»r  AiJc 
Drill  Type  S7  H-i’  /}.  /cao^;  - 5"<T 


Litholoqy 


<£>-i*^FT  W  VF-F^TZ  A'I-Aa/6, 


r<_T 


cu\r 


b'RV.  -Black. 


S'-Io.^TT  S'/Wti  J  Vr-F^  £}TZ  J  ■S'cT^-  AW6  tt? 


5-rS 


-  T^OUA/TJ  .  -?AT 

\  ,  ,  .  — .  . .  /  <  -r> 


wTlA'CEm 


White.  (i  <£  Yfv  *7-0 


VF  -  r,  QTZ  (  -fc/b  'r't' 

R  -7?  T*  ri_T,  XATcR.- 


.$u7$  -R  c^/wTi  "T^  *  i-7_;  <->,<. 

ATHT>  '?£//«.  <S'*AY  YTO 

fc/x). 

JLF>-JL&-'Spr  SAN~b  j  as:  A3 oVE, 


SHEET 


OF  J. 


Borinq  No.  TV-  CL  A _ 

Hole  Size  gx /v  Slot  <3^  „  &  i&  r*/ 

Screen  Si  ze  <7.  £>  fr  •<  3~c-h  Mat 1 1  A-o  ?vC 
Casinq  Si  ze  7.3  ft  a 2.th  Mat 1 1  rib*  Tvc 

Geologist  W  ~b  ■  _ 

Date  Start  c<.r  Finish  <?<rr  ?z. 

Contractor  W-A/R.  /  _ _ 

Driller  ?.  VrRTAHT _ 


Location  Coordinates  /V  g?? 

Fi  1  ter  Material  s  /Vat-cv£-  -Sha/e _ _ 

Grout  Type  S% ^  CigA^g/yT- _ 

Protective  Casing  Lct  IAc/v 

Static  Water  Level  $*.7 ?  ft  Trp.c.. 
Top  of  Well  Elevation  p-7-  a-I'Tc, 

Drill  Type  ?  .  /cygg  - 


Sample  Lithology 


-i.Crr  Q-u^e  v  -SA/va  J  iVWb  (  vf- •f,/  c?tz  ; 

A*  a  .  **>  3c>/.  fitves  ,  t,  R'ri 

-Rcfi-  Vel  (l.S-rR.  '7/?). 
•S'-^.^'Fr  (  V  F  -  A'l  i  PpT Z  i  S 

AaoXS'T"  w  HLT£. 

AQ-llSPr  ?*hT>  ^  AS  ABOVE, 

IS’-JX.-^Pr.  fAA£b  t  VF'F(C?TZ(  Aa/cS  to  iVB - 
A~C^  ^  S'  “4,  POT  f 
5/rrcAZATErc>  f  (s-r  7/a} 


n~tS 


AT-y> 

3*-;l 


SHEET 


OF 


1 


Borinq  No.  'tb- 

Location  Coordinates^  5*26>  (=,71-3*1- 

Hole  Si  ze  itT  r~  *  Slot  ep „  iw 

E  1  ^LL  &4S"-  73 

Screen  Size  7.6  ft  *  . Mat 1 1 

Filter  Materials  /V/qrrvc  Sank 

Casinq  Size  7-SprA  Mat'l  ff-e-pve 

Grout  Type  S'AAb 

Geoloqist  Vy  •  "b-  AbAws 

Protective  Casinq  £*  pr  6  in  TIjeJ»/v, 

Date  Start  0J7  0<=-—  Finish  2C7  Oct 

Static  Water  Level  1&.&/-4-  p>r  Tec 

Contractor  Vy  -  A  -’R  -  /  V/.  TO  >>  . 

Top  of  Well  Elevation  Pr  ai^c 

Driller  >.  VlRrOnr 

Dr  i  1 1  Type  "?  zr*y  H  •  5*  4  .  / c/^,  E  _  55 

B-6 


Borinq  No.  £>  -  'X  C- 

SHEET  1  OF  X 

Location  Coordinates  w  5"?  7 

Hole  Siz elGpr-M  Q  Slot  A-.»jlcv  rw 

E.  1  3to  .  6V 

Screen  Size  Mat'l  -SV-h  Fve. 

Filter  Materials  /Vatcvc 

Casinq  Size  V.'J-ft  x  jlw  Mat'l  £c-.h  •‘*5?rvc 

Grout  Type  LVwt>  CemEn t 

Geoloqist  w  ~b  ■ 

Protective  Casinq  5ft  x  trw  T“R 

Date  Start  2.7  ^c’T"  ?*-  Finish  X^  ^cT 

Static  Water  Level 

Contractor  \<J  .  A  K  /  W.~>> 

Top  of  Well  Elevation  Xo.yo  p-r 

Driller  T.  WRxqnr 

Drill  Type  S’ A -S’- A.  /  e/vi£:  -  €'■$' 

B-7 


Borinq  No.  Hz  _ 

Hole  Si  ze  JS  ft  *  & xh  Slot  o 

Screen  Si  ze  9,  i  ft  a  3.  r/v  Mat '  1  &  ^  Two 

Casinq  Si  ze  7,3pt  a  3ea/  Mat 1 1  M  |yc 

Geo  1  oq  i  s  t  Vl  "b  ■  s' _ 

Date  Start  ZC2  Arr  Finish  ^  Oc~  ?2- 

Contractor  Vv.A.'TR.  /'VJ*~T Z'b  . _ 

Driller  "**•  W's.tgjwt 


SHEET  1  OF  1 


Location  Coordinates  a/ 

S-3% 

-?V-1  -  71 

e 

a 

■2.RO  - 

Filter  Materials  Native’  S^~b 
Grout  Type  glWb  C  a—  /  V-n  g~A /  7~ 


Protective  Casing  F pt~  ;<  1  zsv  jTPcw _ 

Static  Water  Level  5",  pr-  -p qc 
Top  of  Well  Elevation  LS&G  Fr  a\si_ 
Drill  Type  7  xrv  hi  ■  ±  ■  A  >  /  Ca^£T-  s"ST 


Sketch 


Depth 

(Feet) 


Sample 


Lithology 


uses 


SPT 

(BL/FT) 


Be*--' 


ko 


5"-  fe.5pr 

l$-Jj.Spr 

i'S-ifc.brr 


5 


l&WP  )  VP  -  F  (  <^>TTZ.  ; 

M^Ts-r ;  wh  imp  . 

t  fis  pbo'wE  j  PtiUPtE 

iT^r/^  -SATW/qTKD  . 

j  VP  -  c.'**,  efrz  (  ^  fi  rx 

XoB  -  -fcou/VT}  >  to  7c  CRi  io 

Wtvrate'cij  Wf<  rrE  ■  J 
,  VF-fA  j  ,  sl>-$-a„g  t-c 

-  'Re-N'D  ^  J>1  *T u"R  ^  rE"T>  f 
Wh  TTH  - 


Stj 


7P 


SP 


SJ  W 


1 

SV2. 

h^tb7 


s : 

>/ 

'b 


k  5L7 


Us 


Borinq  No.  D -  3  ~B _ 

Hole  Si  ze  ft  x  7r/v  Slot  S?-A?.i&Pv 
Screen  Size  9.  ^Fr*  Jt*  Mat  '  1  Ass?  f-vc 
Casinq  Si  ze  ?-  3p r«  ^-sv  Mat'l  -TL-h  >Y6?  five 

Geologist  Vl>>.  ,4>A/yi;> _ 

Date  Start  ^7  To,  Fi ni sh  XH  Oct  ?X 

Contractor  Vw  a)  -H  ■  /  \4~~T-  7s  ■ _ 

Driller  T.  WTLlTcYHT 


Depth 
( Feet) 


Sample 


SHEET  1  OF  J, 
Location  Coordinates  N  g"3 "8  3  *7?.  3 9- 

£  1 

Filter  Materials  AU-rrvg  -TA/Ab _ 

Grout  Type  XVi/vZ>  C^s^r _ 

Protective  Casing  5~ Pt  a  fczyy  I ?Rcw _ 

Static  Water  Level  7.  7?  f  t  ~r^>c _ 

Top  of  Well  Elevation  19-. 77  ft- 
Drill  Type  <?  xw  jlT/l  /  Cxn H  -  ■S' 5" 


Lithology 


CS-l_.'*rT  F-v?(QT2  (  SV  B  Tt 

^g-AvCuW,  Mors—  v.  TJls/y 

ClJC  T*K  ?/V-)/  1 

5T-t-^rr  |  A$  ABrvt  ^  7-7^ 

^TL’TL^-rcTi  t  ViHX~rt£. 

1<$>- li  ^FT  £AaA>  As  as^vf  s'atob.at^  lr.  YcX. 
"B7W  Ci-«M"TV  fc/*).  1 

is  -ILSft  i/y^S  )  A3 CVE(  rATv^ArHT.  (  W^tj- 

17 1  t'T  AB-vt  J  ~X£>%  4Vr  <:  Clay 


H 

S> 

1-1 

2"? 

A.-+9 

S*> 

■a.-r3 

S7> 

17+-J.45 

■7M 

Wa. 

Borinq  No.  D-3C _ 

Hole  Size  Slot  &  Oy  ifi>r/v 

Screen  Si  ze  g.  6  pry  ^in  Mat 1 1 

Casinq  Si  ze  7.  3  ft  »  to  Mat '  1  Ix/fgPyc 

Geologist  Vj  ^  .  Ajvuvqs _ 

Date  St  art  3/7  QeT  Finish  ^<7  o  cr  l 
Contractor  WP,X<3MT  Test  "D / Vs/VR, 
Driller  ?acu  WRtaHT  _ 


SHEET  l  OF  l 
Location  Coordi nates  N  .  3£~ 

E.  j_  36.6 

Filter  Materials  //A-rcvc5  j/Wft _ 

Grout  Type  -  Cg^vigArr _ _ 

Protective  Casing  5pp/  kcw 
Static  Water  Level  ~r~  ~Toc 

Top  of  Well  Elevation  ft  Air*-. 

Drill  Type  7  -<g  H-.T./3.  /  CA71E  --vf 


>ng  A/  7~~ _ 

Ct>cw  2/fe  <r^v 
r*7  Pr-  TOC 


Sketch 


Sample 


o-i.'i'pr  SAAft  t  P-V^  WS7.);  -vn.  AT  -  CRV 
QTZ  )  £0~&-fyHC>L>LATL  TV  JUS-Ra-- 
73Rr.  V/HTTE  O-SVA  ?//}, 
-5 ■-L.’S'Fr.  g/W&j  Vr-F  (.^S*%) .  TTR  Aq-  ck.s 

Sb(  (?rz  an<a  o  ^  ~tr  s<_r 

Saturate!*  ^  vv  h  r  te  ,  1 

±d?-lLSFT  W*  /  VP  -  C7RS  (  GiTz(  ro-3  ./Wg. 

TC  ^Tu7.^TEa 

V-  Tace  Bsn  C-L<$>  Yit-  2/3).  / 

-&WD  Vg? 


Lithology 


SAa'T) 


Borinq  No.  7)  -  3  7) 

SHEET  1  OF 

Location  Coordinates  A/  ■S'3>r7 

1 

677. 17 

Hole  Si  ze  ±£  —  *■  Rx/v  SI ot  c>.  <3 i£>  " 

e  1  24,7 

07F.A9 

Screen  Si  ze  9.&>-r  *  Ita*  Mat 1  l^eA  ifo'pYC 

Filter  Materials  J/q/vC) 

Casinq  Si  ze7-?<pTx^l  XX  Mat1 1  SeM  ifORvc 

Grout  Type  ~?A/Y7>  C£  An  et/VF- 

Geoloqist  V/.'T).  AbA/vvf 

Protective  Casinq  5~7=-r-^<  t>  r/o 

YXRc/J 

Date  Start  ^.7 <^-7- Y  i  Finish  0/7  o^r'S'l 

Static  Water  Level 

Contractor  Vl  A-T^  /w.T.li, 

Top  of  Well  Elevation  J.3- ILL.  F“ 

7*  Ailx 

Driller  V  VlRn6H  T 

Drill  Type  CApE*-  S'S’  ;  2-X-N 

HSV4 

pj 

A  '  i.  ■ 


Sketch 


i 


£ 


% 

s 

t 

A 

a 


A 

A. 


KO 


A  ‘C 
•4V. 

t>‘ 


K2. 

3-f 

k£* 


Depth 

(Feet) 


US 


Sample 


O-  i  '/x  rT 

5"-  6-  rr 

±®-li.hPr 

17  -  il-^Fr 


L  i  thol oqy 


gAAfP  f  V  T=  -  F  (“JO  ^  £  %  /V\  /  C^rz. 

■Su'3  -  "Rout'd  .  ^  s  *7*  -cxt  Mcrsr  ' 
LT  ViE c.  (xc^  Y"R  'k/ .  1 

SAUb  .  VF-F  (*lc%))  q-r-2.  AnQ} 


To 


St-B-'Kovu'fr-  j  -vio 7k  SA.~  £  CuAY, 


SATURriTE-H  CRAlf'  ^-y  fc/l). 


S/AWh  ( 


VF-m 


(>ef5"/>))  QT~2.  PiNCr.  T~b 
Si'-b~Ha UK4>>.  t  -p^  ^ur'a  cx/\y 
^Ari/TVATE,!)  4.T.  'g7?A/. 

C±®YR  4/a.y. 


SVwp 


,  VP-M  *5"%),  ^Rz.  ;  Xc75-«w« 
T®  £i’"3-  Roua..T};  ~rx  Si~T'  f  c^y 
^ATX'RA'TE.b  ,  DK.  O'RAY.  ib<7v  J 

Ci-<5>  YR 


uses 


.T? 


ISM 


s? 


SR 
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LABORATORY  METHODS  AND  FIELD  QUALITY  ASSURANCE 

C-1.0  ANALYTICAL  RATIONALE 

No  method  for  qualitative  or  quantitative  determination  of  any  specific 
analyte  is  applicable  to  all  samples,  but,  when  possible,  a  EPA  approved 
method  was  the  method  of  choice.  If  there  was  no  EPA  method  or  if  it  was 
inappropriate  due  to  the  nature  of  the  sample,  a  method  from  Standard 
Methods  for  the  Examination  of  Water  and  Wastewater  by  the  American 
Public  Health  Association  was  used.  Lacking  an  appropriate  methodology 
from  these  two  sources,  methods  were  either  obtained  from  scholarly 
publications  or  were  developed  in  the  WAR  laboratory.  In  some  cases,  two 
or  more  similar  accepted  methods  have  been  consolidated  to  produce 
higher-quality  data  from  the  samples  being  examined.  In  all  cases, 
quality  control  assurances  were  incorporated  into  the  analyses  to 
evaluate  the  quality  of  data  produced. 

The  remainder  of  this  appendix  will  either  cite  or  describe  the  methods 
used  to  obtain  chemical  data  during  this  investigation,  and  outline  the 
quality  assurance/quality  control  (QA/QC)  procedures  directly  relevant  to 
the  Eglin  AFB  Phase  lib  survey. 

02.0  SAMPLING  INSTRUCTIONS  FOR  EGLIN  AFB 

Descriptions  of  sample  containers,  preservation  methods,  and  holding 
times  are  given  in  Table  C-5.  Sampling  procedures  are  outlined  below  for 
each  analysis  group. 

C-2.1  PURGEABLF.  ORGANICS 

This  sample  should  come  from  the  first  aliquot  of  a  bailer  to  prevent  the 
loss  of  any  volatiles.  Avoid  excess  turbulence  (e.g.,  bubbling)  when 
filling  these  bottles  for  the  same  reason.  Fill  bottle  to  an  inverted 
meniscus,  cap,  and  refrigerate  immediately.  A  small  convex  dimple  in  the 
top  of  the  septum  indicates  that  the  bottle  is  property  filled.  There 
should  be  no  air  bubbles  present  in  the  bottle.  Th i s  sample  is  taken  in 
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triplicate  in  40  milliliter  glass,  screw-cap  vials  with  Teflon™  septa. 
Preservation  is  by  refrigeration. 

02.2  METALS 

Metal  sampLes  from  the  wells  should  be  from  the  first  bailer  (1  liter)  to 
minimize  the  amount  of  silt  collected  in  the  sample.  Bottles  should  be 
filled  to  the  very  top  if  dissolved  metals  are  desired  and  filtration  is 
not  performed  immediately. 

Filtration  should  be  as  follows: 

1.  Rinse  a  glass  fiber  filter  with  20  to  30  milliliters  of 

0.5  N  HNO^  after  placing  the  filter  in  the  suction  apparatus. 
Discard  the  rinsate. 

2.  Rinse  the  filter  with  20  to  30  milliliters  of  sample.  Discard 
the  rinsate. 

3.  Filter  the  sample  and  return  it  to  the  bottle  after  rinsing  the 
bottle  with  deionized  water. 

4.  For  membrane  filtration,  place  the  filter  in  the  filtration 
apparatus  with  the  gridded  side  up  and  follow  steps  1  through  3; 
preserve  the  sample  with  concentrated  HNO3 . 

5.  Samples  must  be  filtered  through  the  0.45-micrometer  filter  for 
analytes  to  be  considered  dissolved.  Filtration  through  a  glass 
fiber  filter  reduces  "binding"  of  the  membrane  filter  but  may 
not  be  needed  for  samples  with  little  turbidity. 

After  filtration,  preserve  metal  samples  by  adding  2  milliliters  of 
HNO3  per  liter  of  sample.  Mix  thoroughly  and  check  the  pH  by  pouring  a 
small  amount  of  the  sample  on  a  pH  test  strip.  If  the  pH  is  not  less 
than  2,  add  more  HNO3 .  Refrigeration  of  preserved  metals  samples  is 
not  necessary. 

C-2.3  ORGANIC  CARBON 

Fill  the  sample  bottle  completely  to  ensure  sufficient  volume  if  sample 
is  to  be  filtered.  The  filtration  procedure  is  the  same  as  that  for 
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metals  except  5  11  H-?SO^  is  used 
is  used  for  preservation. 


for  rinsing  and  concentrated 
These  samples  require  refriger¬ 


ation. 


C-2.4  OIL  AND  GREASE 

Due  to  the  nature  of  analyte,  do  not  fill  sample  bottles  completely. 
Bottles  are  1-liter  amber  glass  with  foil-lined  caps.  Preserve  oil  and 
grease  samples  by  adjusting  the  pH  below  2  with  concentrated  HC1  and 
refrigerating  the  sample. 

C-2.5  PHENOLICS 

Do  not  fill  bottles  completely  in  order  to  leave  room  for  spiking  pur¬ 
poses.  Preserve  with  concentrated  H3?0^  (using  disposable  glass 
pipets)  to  a  pH  <2.  Add  1  gram  of  CuSO^  per  liter  of  sample. 

Refrigerate  after  acidification. 

C-2.6  TOX 

The  procedure  is  the  same  as  that  used  for  purgeable  organics  er.cept  the 
sample  is  taken  in  duplicate. 

C-2.7  PC Bs/ PESTICIDES  AND  HERBICIDES 

Use  1-quart  glass  jars  with  metal  or  Te f lon”-l ined  caps  for  PCB/pest ic ide 
samples.  Take  care  in  sampling  surface  waters  to  prevent  inclusion  of 
excessive  amounts  of  silt  and  debris  disturbed  from  the  bottom  at  the 
site.  Preserve  these  samples  by  refrigeration. 

C-2.8  pH  AND  SPECIFIC  CONDUCTANCE 

Meters  were  standardized  daily  in  the  field  using  solutions  prepared  in 
the  WAR  laboratory.  Back-up  meters  and  solutions  were  available  at  all 
times  in  the  company  vehicle  on-site. 
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03.0  ANALYTICAL  QUALITY  CONTROL 

All  field  sampling  and  quality  control  spiking  was  performed  by  WAR.  All 
sample  analyses,  with  the  exception  of  TOX,  TOC,  and  phenolics,  were 
performed  by  the  WAR  laboratory.  TOX  analyses  were  performed  by  Harmond 
Engineering,  CI^M  Hill  tested  for  phenolics,  and  TSI  determined  organic 
carbon.  Each  of  the  above  organizations  maintains  a  strict  quality 
assurance/q ua 1 i t y  control  (OA/QC)  plan  which  is  outlined  in  a  separate 
document.  These  OA/OC  documents  were  not  appended  in  this  report  due  to 
their  length. 

Accuracy  of  analytical  techniques  is  assured  by  strict  adherence  to  the 
methods  listed  in  Tables  C-l,  C-2,  and  C-3  and  outlined  in  Methods  Des¬ 
criptions  1  and  2.  Integrity  and  representativeness  of  the  sample  are 
assured  by  sampling  procedures  described  in  Appendix  A-2.0.  A  check  on 
analytical  quality  control  was  provided  by  duplicating  a  minimum  of 
10  percent  of  the  samples  in  each  analysis  lot.  Additional  samples  were 
collected  to  provide  for  spiking  10  percent  of  total  phenolics,  organo- 
chlorine  pesticides,  herbicides,  and  PCB  samples.  Samples  for  TOC,  TOX, 
metals,  oil  and  grease,  volatile  aromatics,  and  volatile  halocarbons  were 
not  spiked.  Duplicate  and  spike  samples  were  labeled  in  such  a  way  that 
the  analytical  laboratory  could  not  identify  them.  Results  of  duplicate 
and  spike  analyses  are  shown  in  Table  C-4. 
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Table  C- 1 .  Analytical  Chemistry  Methods  for  Water  Samples,  Eglin  AFR 


a, 

Parameter 

Method 

pH* 

EPA  150.1 

Specific  conductance* 

EPA  120.1 

Temperature* 

EPA  170.1 

Organic  carbon 

EPA-415 . 1 

Total  organic  halide 

EPA  450.lt 

Oil  and  grease 

EPA-413. 1 

Phenol  ics 

EPA-420 . 2 

Herbicides 

Analytica  Chemica  Acta  131:307 

Organoch  lor ine  pest ic ides/PCBs 

EPA  608** 

• 

Arsenic 

EPA  206.2 

• 

Cadmium 

EPA- 2 13. 2 

Chromi urn 

EPA-218 .2 

Cobalt 

EPA  219.2 

Lead 

EPA-239 .2 

Mercury 

EPA- 245. 1 

Nicke l 

EPA  249.2 

Se len ium 

EPA- 270. 3 

Si Iver 

EPA-27  2 . 2 

* 

Z  inc 

EPA  289.1 

Purgeable  organics 

EPA  624 

NOTE:  EPA  =  U.S.  EPA  "Methods  for  Chemical  Analysis  of  Water  and 

Wastes,"  March  1979-Method  number. 


*Performed  at  the  time  of  sample  collection. 

t Interim  Method,  November  1980,  EMSL,  Physical  and  Chemical  Methods 
Branch,  Cincinnati,  Ohio  45268. 

**EPA  =  EPA  "Methods  for  Organic  Chemical  Analysis  of  Municipal  & 
Industrial  Wastewater,"  July  1982-Method  number. 
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TabLe  C-2.  Analytical  Chemistry  Methods  for  Soil  and  Sediment  Samples, 
Egl in  AFB 


Parameter 

Method 

Pest  ic  ide/PCSs 

EPA/COE  -  3-307  and 

EPA  Sed  -  198-207,  144-183, 
631-732,  210-219  Modified 

Oil  and  grease 

EPA  Sed-739 

Herb  lc ides 

Ana  1 y t ica . . . Mod i f ied  (see  Table 

NOTE:  EPA  Sed  =  EPA  "Chemical  Laboratory  Manual  for  Bottom  Sediments  and 

Elutriate  Testing,"  EPa-903/4-79-014,  March 
l 9 79a-Cent r al  Regional  Laboratory  Methods  Number. 

EPA/COE  =  Plumb,  R.H.,  Jr.  1981.  "Procedure  for  Handling  and 
Chemical  Analysis  of  Sediment  and  Water  Samples," 
Technical  Report  EPA/CE-81-1,  prepared  by  Great  Lakes 
Laboratory,  State  University  College  at  Buffalo, 

Buffalo,  New  York,  for  the  U.S.  Environmental  Protection 
Agency/Corps  of  Engineers  Technical  Committee  on 
Criteria  tor  Dredged  and  Fill  Material.  Published  by 
the  U.S.  Army  Engineer  Waterways  Experiment  Station,  CE , 
Vicksburg,  Mississippi 
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Table  C-3.  Elution  Pattern  of  Organoch  lor  ine  Pes  t  ic  i  des/PCBs  and 
Organophosphate  Pesticides  from  Florisil 


Percent  Ethyl 

Ether  in  200  ml 

Petroleum  Ether  Fraction 

6% 

15% 

50% 

-BHCs 

Endosulfan  I 

Endosulfan 

II 

Heptach lor 

Dieldrin 

Endosu 1  fan 

sulfate 

A1 d  r  in 

Endr in 

Ma lath  ion 

Ch lordanes 

Endrin  aldehyde 

Heptachlor  epoxide 

Methyl  parathion 

DDT-R 

Mirex 

Methoxvch  lor 

Toxaphene 

PCBs 

Ethyl  parathion 

Sources:  Federal  Register.  44(233) :69504.  Monday,  December  3,  1979. 

EPA  Method  608. 

EPA.  H.E.R.L.  1979.  "Manual  for  Analytical  Quality  Control 
for  Pesticides  and  Related  Compounds  in  Human  and  Environmental 
Samples."  Research  Triangle  Park,  NC .  Revised. 
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Table  C-4. 

Results  of  Past  Duplicate  and  Spiked  Samples 

|  A1) 

'  *■  c?  — ■  ~  -  • 

Analyte 

Month/Year 

Sampled  Dup  1  Dup  2 

Spike  Cone. 

%  Re  c . 

Pheno  1  i cs 

11/82 

<1 

1 

1 1 

108 

11/82 

3 

5 

55 

93 

1  1/82 

6 

8 

28 

101 

2/83 

<1 

<1 

14 

66 

2/83 

6 

7 

11 

71 

2/83 

<1 

3 

29 

97 

2/83 

<1 

<1 

55 

103 

2,4-D 

11/82 

<3 

<3 

1 .4 

35 

11/82 

<3 

<3 

7.2 

89 

11/82 

<3 

<3 

14.4 

78 

2/83 

<3 

<3 

— 

-- 

2/83 

<3 

<3 

— 

— 

2/83 

<3 

— 

74.9 

93 

2/83 

<3 

— 

143 

87 

2/83 

— 

— 

6.8 

41 

2/83 

<3 

— 

10.3 

63 

S i 1  vex 

11/82 

<2 

<2 

2.3 

91 

11/82 

<2 

<2 

1  1.6 

100 

11/82 

<2 

<2 

23.3 

86 

2/83 

<2 

<2 

2/83 

<2 

<2 

2/83 

<2 

— 

124 

96 

2/83 

<2 

— 

241 

92 

2/83 

<2 

— 

21.7 

81 

2/83 

<2 

-- 

21.6 

82 

TOC  (mg/1) 

1  1/82 

<1 

2 

— 

— 

1  1/82 

136 

201 

— 

— 

11/82 

90 

73 

-- 

-- 

DOC  (mg/1) 

2/8  3 

24 

21 

— 

— 

2/83 

15 

15 

— 

-- 

2/8  3 

16 

1 1 

— 

-- 

2/8  3 

28 

26 

— 

-- 

Oil  and  grease 

l  1  /R2 

<5 

<5 

— 

(gravimetric,  mg/1) 

11/82 

<5 

<5 

— 

-- 

I  1  /’8  2 

<5 

<5 

— 

-- 

2/8  3 

<5 

5 

-- 

-- 

2/8  3 

<5 

7 

-- 

-- 

2/8  3 

<5 

<5 

— 

-- 

2/83 

<5 

<5 

-- 

-- 
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Table  C-4.  Results  of  Past  Duplicate  and  Spiked  Samples  (Page  2  of  4) 


Month/Year 


Analyte 

Samp  led 

Dup  1 

Dup  2 

Spike  Cone. 

%  Re, 

A  L  d  r  i  n 

2/83 

ND 

ND 

0.3 

74 

11/82 

ND 

ND 

6 

103 

Endosu 1  fans 

2/82 

ND 

ND 

0.3 

78 

-BHC 

2/82 

ND 

ND 

0.3 

65 

Dieldrin 

2/8  2 

ND 

ND 

0.5 

73 

En  d  r  i  n 

2/82 

ND 

ND 

2.0 

73 

Endrin  aldehyde 

2/82 

ND 

ND 

0.4 

45 

DDT-R 

1 1/83 

ND 

ND 

0.6 

>90 

PCR  (Aroclor  1248) 

11/83 

ND 

ND 

70 

91 

Toxaphene 

11/83 

ND 

ND 

50 

92 

Ch  1  ordane 

11/83 

ND 

ND 

16 

109 

-BHC 

11/83 

ND 

ND 

6 

107 

TOX 

11/82 

<50 

60 

-- 

— 

11/82 

<50 

<50 

— 

— 

11/82 

140 

120 

— 

-- 

2/8  3 

<50 

<50 

— 

— 

2/83 

<50 

80 

-- 

— 

2/83 

<50 

<50 

— 

— 

2/83 

<5 

<50 

— 

-- 

Purgenb les 

11/82 

ND 

ND 

— 

-- 

11/82 

ND 

ND 

-- 

— 

1  1/82 

ND 

ND 

-- 

— 

2/83 

ND 

ND 

— 

— 

2/83 

ND 

ND 

— 

-- 

2/8  3 

ND 

ND 

-- 

— 

7/8  3 

ND 

ND 

-- 

— 

7/8  3 

ND 

ND 

— 

— 

7/83 

ND 

ND 

-- 

-- 

As 

1  1/82 

<10 

<10 

— 

— 

11/82 

193 

2  56 

-- 

-- 

2/83 

<2 

<2 

— 

-- 

2/8  3 

<2 

2 

-- 

-- 

Cd 

l  1  /8  2 

7 

3 

— 

— 

11/82 

2 

<1 

-- 

-- 

2/8  3 

<0.2 

<0.2 

-- 

-- 

2/8  3 

1  .  1 

0 . 7 

-- 

-- 
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Table  C--». 


Results  or  Past  Duplicate  and  Spiked  Samples  (Page  3  of  4) 


Mo  n  t  h  /  Y  e  a  r 


Anal vte 

Samp  led 

Dup  1 

Dup  2 

Spike  Cone . 

%  kec 

Cr 

1  1  /82 

<10 

<10 

_ 

_ _ 

11/32 

9u 

89 

— 

— 

2/83 

<2 

<2 

— 

— 

2/83 

<2 

<2 

— 

-- 

Co 

11/82 

<10 

<10 

— 

— 

11/82 

59 

60 

— 

— 

2/83 

<5 

<5 

— 

— 

2/83 

<5 

<5 

— 

Pb 

11/82 

25 

<25 

— 

— 

11/82 

29 

<25 

— 

— 

2/83 

<5 

<5 

— 

— 

2/83 

<5 

<5 

— 

Hg 

11/82 

<2 

<2 

— 

-- 

11/82 

<2 

<2 

— 

-- 

2/83 

<U .  2 

<0.2 

— 

— 

2/83 

<0.2 

<0.2 

-- 

Ni 

11/82 

<10 

12 

— 

— 

1  1/82 

69 

73 

-- 

-- 

2/83 

<2 

<2 

— 

— 

2/83 

<2 

<2 

-- 

Ag 

11/82 

<1 

<1 

— 

— 

11/82 

<1 

<1 

— 

-- 

2/83 

<0.5 

<0.5 

— 

— 

2/83 

<0.5 

<0.5 

-- 

Zn 

1  1/82 

50 

20 

— 

— 

1  1/82 

90 

70 

-- 

2/83 

lu 

20 

— 

— 

2/83 

20 

20 

-- 

2 ,4-D 

11/82 

ND 

ND 

— 

— 

( Sed  intent ) 

11/82 

NO 

ND 

-- 

S  i  l  V  e  x 

1  1  /  82 

ND 

ND 

— 

— 

( Sed i meat ) 

1  1/82 

ND 

ND 

-- 

-- 

1 0 


Table  C-4.  Results  of  Past  Duplicate  and  Spiked  Samples  (Page  4  of  4) 


Analyte 

Month/Year 

Sampled 

Dup  1 

Dup  2 

Spike  Cone. 

%  Rec. 

Oil  and  grease 

11/82 

<200 

<200 

_ 

_ 

( Sed imen  t ) 

(mg/kg  dry  weight) 

11/82 

<200 

<200 

DOC  (mg/1) 

7/83 

71 

69 

— 

— 

7/83 

42 

42 

— 

— 

7/83 

71 

54 

— 

— 

7/83 

57 

49 

— 

— 

7/83 

55 

69 

"" 

Reported  in  ug/l  unless  otherwise  noted. 
ND  =  None  detected. 
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Table  C-S.  Sample  Containers,  Preservation  Methods,  and  Holding  Times 
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METHOD  DESCRIPTION  1 

PROCEDURE  FOR  THE  FLORISIL  CLEANUP  OF  ORGANOCIiLUkINE 
PEsriCIDES/PCSs  IN  WATER,  SOIL,  OR  SEDIMENT  EXTRACTS 


Int  roduc  C ion 


A  full-scale  Florisil  cleanup  of  an  organic  extract  serves  a  twofold 
purpose:  (11  removal  of  highly  pigmented,  polar,  oily,  or  acidic 

compounds;  and  (2)  separation  of  compounds  which  interfere  witn  each 
other  in  the  analysis  by  CC  (primarily  the  Ch lordane-DDT  group  ana  the 
Di e 1 d r i n-Endr in-Endosu 1 f ans  group).  The  former  can  be  accomplished  using 
a  scalea-down  version  of  this  cleanup  if  the  sample  extract  is  not  too 
heavily  loaded  with  contaminants.  However,  the  latter  is  dependent  upon 
the  specific  absorption  capacity  of  the  Florisil,  and  the  amount  used  has 
to  be  calculated  according  to  this  activity.  The  lauric  acid  value  is  a 
measure  of  this  absorption  capacity  and  can  be  used  to  determine  the 
required  amount  of  Florisil  needed  for  the  separation  (see 
Standardization  of  Florisil). 

Procedure 

1.  Prepare  the  chromatographic  columns  by  placing  a  small  piece  of  glass 
wool  in  the  bottom  of  the  tube  and  slurry  packing  t  lie  Florisil  charge 
with  petroleum  ether  or  hexane. 

2.  Add  l  to  2  centimeters  of  anhydrous  Na2S0A  to  the  top  of  the 
column  and  drain  off  the  excess  solvent  used  in  packing,  but  leave  a 
small  amount  to  cover  the  Na2SC>4  cap.  Discard  the  eluate.  Place 
Rude rna-Dan ish  concentration  apparatus  equipped  witn  a  10  milliliter 
receiver  under  the  column. 

3.  Introduce  the  sample  extract  with  a  transfer  pipette  into  the 
Na^SO^  on  the  top  of  the  column.  The  sample  should  be  introduced 
witn  the  smallest  volume  of  solvent  possible,  but  be  sure  to  rinse 
the  receiver  vessel  containing  the  extract  and  add  this  to  the  column 
also.  This  rinse  can  be  used  to  rinse  the  walls  ot  the  column  above 
the  sulfate  layer  as  the  sample  elutes  into  the  column. 

u.  As  soon  as  the  sample  has  completely  eluted  into  column,  pour  the 

first  elution  fraction  into  the  reservoir  of  the  column  and  elute  at 
5  mi  1  1  i  1  i  t  er /in  i  nut  e  (see  Table  C-3  tor  the  elution  pattern  ot 
or ganoeh 1  or i ne  pest  ic ides/ PCBs  from  Florisil). 

3.  When  the  last  tew  milliliters  of  the  first  traction  have  reached  ttie 
sulfate  layer,  remove  the  Kude rna-Dan i sh  apparatus  and  place  an  empty 
apparatus  under  the  column.  Pour  the  next  fraction  into  the  reser¬ 
voir  and  continue  the  elution.  In  eluting  the  last  fraction,  the 
column  may  be  allowed  to  go  to  dryness.  NOTE:  The  flow  may  be 
stopped  briefly  to  change  Kuderna-Dan i sh  apparatii. 

b.  Concentrate  the  various  tractions  with  Macro-Snyder  column  technique 
to  <3  milliliter.  Make  to  volume  with  isooctane  and  analyze  by  Go. 
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METHOD  DESCRIPTION  2 

METHOD  FOR  DETERMINATION  OE  ORGANO- CHLORINE  PESTICIDES, 

PCB's,  PRIORITY  POLLUTANTS  IN  SOIL  AND  BOTTOM  SEDIMENTS 

L.  Accurately  weigh  out  approximately  50-100  grams  (depending  on  the 
moisture  content)  of  sample  in  a  porcelain  crucible  which  has  been 
suitably  cleaned.  If  a  dry  soil  sample,  transfer  directly  to  a 
pre-ext rac ted  Soxhlet  thimble.  Rinse  the  crucible  and  spatula  used 
in  transferring  with  a  portion  of  the  extracton  solvent  and  proceed 
to  step  3.  If  the  sample  is  a  bottom  sediment  or  very  moist,  decant 
off  the  supernatant  water  before  weighing  and  mix  well  to  obtain  a 
homogenous  sample.  A  representative  sample  should  be  weighed,  but 
large  rocks,  sticks  ar.d  other  extraneous  material  should  not  be 
included.  It  it  is  difficult  to  obtain  a  representative  aliquot, 
duplicate  or  triplicate  analyses  should  be  conducted  and  averaged  for 
more  accurate  results.  A  second  aliquot  of  approximately  10  grams  is 
weighed  in  an  aluminum  weigh  dish  for  moisture  determination. 

2.  For  sediment  samples  let  the  weighed  portion  air  dry  for  24-72  hours 
and  then  add  a  25  g  portion  of  anhydrous  souium  sulfate  to  remove  the 
remaining  moisture  before  transferring  to  the  extraction  thimble. 
After  mixing  the  sample  and  Na2S0^  let  it  stand  covered  for 

1 5  —  3 U  minutes.  Then  transfer  t he  sample  to  the  thimble  and  wipe  any 
remaining  sample  into  the  thimble  with  a  plug  of  glass  wool.  This 
glass  wool  can  then  be  used  as  the  cap  in  the  thimble.  Rinse  the 
crucible  and  spatula  with  a  portion  of  the  extraction  solvent. 

3.  Place  tiie  thimble  in  the  extraction  apparatus  (Soxhlet)  using  care 
not  to  spill  any  of  the  contents  into  the  reservoir  area.  A  small 
piece  of  glass  wool  at  the  entrance  to  the  siphon  tube  will  prevent 
it  from  being  clogged  by  any  spilled  material. 

4.  Join  the  extractor  to  the  receiver,  which  contains  2UO-3GU  ml  of 
50:50  Acetone : Hexane  (nanograde)  and  several  Teflon  boiling  chips. 
Reflux  at  55°C  for  4-S  hours  (more  time  is  needed  for  clay-like 

so i  Is). 

5.  Filter  the  extract  through  anhydrous  Na-;S0^  into  a  Kucierna-Dan  i  sh 
concentrator  equipped  witn  3  10  ml  receiver.  Rinse  the  extraction 
thimble  with  approximately  50  ml  of  fresh  extraction  solvent  and 
flush  through  t ne  s i phon  tube.  Filter  this  rinse  into  the  R-b 
apparatus  also. 

b.  Concentrate  the  sample  to  <5  ml  and  perform  a  Florisil  cleanup  on  the 
extract. 


Sources:  LPA  "Chemical  Laboratory  Manual  for  Bottom  Sediments  and 

Elutriate  Testing,"  bl’A-905/4-79-014,  March  1979,  KL  Nos. 
19S-207  ,  I  44- 1  S3 ,  b31-732,  210-219. 

EPA,  "Manual  of  Analytical  Methods  for  the  Analysis  of 
Pesticide  Residues  in  Human  and  Environmental  Samples," 
h . E . R . L . / ETD ,  Contract  No.  dS-02-2474,  Revised:  June  1977. 
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APPENDIX  D 
RESUMES 


WILLIAM  D.  ADAMS 


HYDROGEOLOGIST 

WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience  i 

Mr.  Adams  has  experience  in  the  geohydrologic  monitoring  of  hazardous  waste  sites, 
geotechnical  evaluation  of  power  plant  sites,  and  assessment  of  envi ronment a  1 
impacts  of  surface  mining  operations.  He  supervised  the  construction  of  ground- 
water  monitoring  wells  for  both  the  environmental  survey  and  the  decontamination 
studv  of  the  Alabama  Army  Ammunition  Plant.  He  recently  completed  work  at  Langley] 
Air  Force  Base  in  Virginia,  where  he  was  responsible  for  installation  and  sampling 
of  monitoring  wells  at  several  locations  suspected  of  contaminat  ion .  He  also 
supervised  surface  water  and  sediment  sampling  at  tins  base.  Mr.  Adams  also  has 
participated  in  geotechnical  studies  for  Sovland  Power  Cooperative's  new  coal-fired 
power  plant  and  in  power  plant  siting  studies  for  the  Tampa  Electric  Company.  He! 
has  served  ns  hydrogeologist  on  deep  sewage  injection  well  construction  projects 
and  on  the  construction  and  testing  of  water  supply  wells.  Other  experience 
includes  studies  of  coastal  processes  near  inlets,  coastal  zone  management,  pumping 
station  siting,  and  the  geologic  history  of  lakes. 

Educat  ion  J 

M.S.  Geology  University  of  Florida  | 

B.S.  Geology  University  of  Florida  j 

Professional  Societies 

I 

National  Water  Well  Association  ! 

Florida  Water  Well  Association 

i 

Pub  1 Lcat ions  i 

-  , 

I 

Adams,  W.D.  1976.  The  Geologic  History  of  Crescent  Lake,  Florida.  Master's  J 

Thesis.  University  of  Florida,  Gainesville,  Florida. 

Mehta,  A.J.,  C.P.  Jones,  and  W.D.  Adams.  1975.  John's  Pass  and  Blind  Pass  — 
Glossary  of  Inlets  Report.  Florida  Sea  Grant  Program. 

Mehta,  A.J.  ,  W.D.  Adams,  and  C.P.  Jones.  1975.  Sebastian  In  1 e t--G loss ar v  of 
Inlets  Repo-t.  Florida  Sea  Grant  Program. 

Wa  ton,  Todd,  and  W.D.  Adams.  1976.  The  Capacity  of  Outer  Inlet  Bars  to  Store 
Sand.  In:  Proceedings  of  the  Coastal  Engineering  Conference,  Honolulu, 
llawa :  i  . 


ROBERT  D.  BAKER,  JR. 


CHEMIST 

WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 

Mr.  Baker  has  diverse  experience  in  analyzing  environmental  samples  for  various 
organic  constituents.  Examples  of  his  work  include: 

o  Gas  chromatographic  (GC)  analysis  using  FID,  ECD,  NPD,  FPD ,  and  Hall  ECD; 
and  high  pressure  liquid  chromatographic  (HPLC)  analysis  using  variable 
wavelength  UV/visible,  fluorescence,  and  electrochemical  detectors;  and 

o  Developing  and  testing  methods  for  analysis  for  determining  trace  levels  of 
organic  contaminents  in  pesticide  industry  wastestreams  which  included, 
among  other  analysis,  detecting  phenolics  and  volatiles  using  GC. 

In  work  related  to  other  pesticide  manufacturers,  he  reviewed  and  assessed 
processes  for  more  than  200  compounds.  Using  plant  operating  data,  he  identified 
possible  impurities  introduced  via  raw  materials,  by-products  created  from  side- 
reactions,  and  potential  contamination  from  various  solvent  media.  This  work 
ultimately  led  to  development  of  pretreatment  technologies. 

Mr.  Baker  modified  existing  methods  of  analyzing  for  DDT  in  natural  waters. 
Modification  was  necessary  to  meet  extremely  low  detection  limits  with  rigorous 
quality  control,  because  of  low  concentrations  mandated  in  drinking  water 
regulations.  He  validated  a  proposed  haloether  analysis  method  for  Battelle.  To 
accomplish  this ,  he  conducted  GC  analysis  on  and  assessed  resulting  data  for  spiked 
samples  of  wastewater  and  distilled  water. 

Other  types  of  analytic  work  by  Mr.  Baker  include: 

o  Analyzing  natural  water  (river  and  lake)  samples  for  organics  for  background 
EIS  data  for  projects  in  Georgia,  South  Carolina,  Alabama,  and  Florida; 

o  Developing  improved  techniques  to  accurately  measure  volatile  hydrocarbon 
levels  in  soils  in  Virginia; 

o  Analyzing  fish  tissue  for  hazardus  waste  contamination  in  blinded  samples 
with  better  than  90  percent  accuracy  on  duplicates  and  controls  in  Alabama; 

o  Using  HPLC  to  verify  methods  for  analysis  of  16  polynuclear  aromatic  hydro¬ 
carbon  compounds  and  two  benzidine  compounds  for  wastewater  matrix  from 
sites  in  Ohio;  and 

o  Using  HPLC  to  develop  methods  and  analyze  for  hazardous  (munitions)  wastes 
from  sites  in  Louisiana  and  Texas. 


Educat ion 


Chetn  i  s  t  r  v 


Northeast  Louisiana  University 


Professional  Societie 


American  Chemical  Society 

American  Association  for  the  Advancement  of  Science 
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CHARLES  R.  FELLOWS 


CHEMIST 

WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 


Mr.  Fellows  is  responsible  for  WAR's  water  chemistry  laboratory.  He  oversees  the 
laboratory  operation,  scheduling  and  coordinating  the  flow  of  samples  through  the 
lab,  and  maintaining  the  quality  assurance  program.  He  is  familiar  with  the 
COE/EPA  procedures  for  the  collection  and  analysis  of  water  and  sediment  samples. 
He  has  also  contributed  directly  to  lake  restoration  projects  by  determining  the 
hydraulic  and  nutrient  loadings  from  seepage  into  three  Florida  lakes.  He  has 
established  seepage  monitoring  programs  and  was  a  co-author  of  a  report  to  the 
Corps  of  Engineers  on  nitrogen  and  phosphorus  loading  characteristics  of  the  Lake 
Conway  ecosystem. 

Educ  at  ion 


M.S.  Water  Chemistry  University  of  Florida 

B.S.  Biology  Eckerd  College 

Publ  icat ions 


Co-author  of  Interim  Report  on  the  "Nitrogen  and  Phosphorus  Loading  Characteristics 
of  the  Lake  Conway,  Florida,  Ecosystem."  Tech.  Report  A-78-2.  U.S.  Army 
Corps  of  Engineers  Waterways  Experiment  Station,  Vicksburg,  MS.  41  pp. 

Author  of  "The  Significance  of  Seepage  in  the  Water  and  Nutrient  Budgets  of 

Selected  Florida  Lakes."  Master's  Thesis.  University  of  Florida.  1978 
(unpublished).  14U  pp. 

Co-author  of  "Seepage  Flow  into  Florida  Lakes."  Water  Resources  Bulletin,  August 
1980,  _16_:b35-64l. 

Co-author  of  "Fertilizer  Flux  into  Two  Florida  Lakes  via  Seepage."  Journal 
Environmental  Quality,  1981,  10:174-177. 

Co-author  of  "Nitrogen  and  Phosphorus  Dynamics  of  the  Lake  Conway  Ecosystem: 

Loading  Budgets  and  a  Dynamic  hydrologic  Phosphorus  Moael."  Final  Report. 

U.S.  Army  Corps  of  Engineers.  Waterways  Experiment  Station,  Vicksburg,  MS. 
1979.  (in  press). 


JERRY  A.  STEINBERG,  Ph.D.,  P.E. 


WATER  RESOURCES  ENGINEER 
WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 

Dr.  Steinberg  is  an  environmental  engineer  specializing  in  defining  pollutant 
transport.  He  has  studied  water  quality  in  lakes  and  rivers  as  well  as  in 

confined  and  unconfined  aquifers  throughout  the  southeast. 

He  has  conducted  studies  of  nonpoint  source  pollution  which  included  field 
monitoring,  loads  projections,  and  control  recommendations.  He  performed  a  | 
comprehensive  appraisal  of  groundwater  quality  data  for  the  sole  source  Biscayne 
Aquifer,  a  significant  geohydrologic  resource.  His  analysis  (among  other 
factors)  contributed  to  recent  designations  of  areas  protecting  groundwater. 

In  a  study  of  groundwater  cont amiant ion ,  Dr.  Steinberg  conducted  well  monitoring 
near  freshwater  lakes  in  Florida.  Impacts  of  Land  uses  on  groundwater  quality 

and  pollutant  movement  were  determined. 

In  Dade  County,  Florida,  he  performed  a  study  of  groundwater  contamination  from 

disposal  of  a  proposed  hazardous  waste.  Wells  were  sited  and  installed, 

sampling  directed,  and  results  interpreted.  Evidence  of  pollutant  movement 
beyond  property  boundaries  was  shown;  however,  hazardous  constituents  did  not 
migrate  far  in  the  aquifer.  Mitigation  recommendations  were  made. 

Dr.  Steinberg  has  conducted  numerous  briefings  before  citizens  groups,  technical 
committees,  and  political  bodies  regarding  cause  and  effect  of  pollution  in  both 
groundwater  and  surface  waters. 

For  the  U.S.  Army,  he  conducted  field  studies  of  dispersion  of  munitions  wastes 
in  surface  waters.  For  the  Corps  of  Engineers,  he  collected  water  quality  data 
and  pollutant  dispersion  of  data  in  Apalachicola  Bay  (FL). 

Dr.  Steinberg  is  currently  an  officer  of  the  ASCE  Hazardous  Wastes  Management  j 
Committee,  and  recently  played  a  key  role  in  developing  a  policy  statement  j 
concerning  proposed  Superfund  legislation.  I 


Educat ion 

Ph.D. 

M .  S  .  K  . 

B  .  C  .  E  . 


Environmental  Engineering 
Water  Resources  Engineering 
Civil  Engineering 


University  of  Florida 
Vanderbilt  University 
Vanderbilt  University 


JAMES  H.  SULLIVAN,  JR.,  Ph.D.,  P.E. 


ENVIRONMENTAL  ENGINEER 
WATER  AND  AIR  RESEARCH,  INC. 


Relevant  Experience 


Dr.  Sullivan  is  an  environmental  and  chemical  engineer  experienced  in  water 
resource  studies  and  in  environmental  inventories  and  assessments.  He  has 
managed  the  physical  systems  portions  of  over  25  interd isc ip  1  inary  inventory  and 
impact  assessment  projects  over  the  past  11  years.  Physical  systems  include  air 
quality,  noise,  water  quality,  hydrology,  geohydrology,  etc.  These  projects 
have  been  at  various  locations  throughout  the  United  States. 

Dr.  Sullivan  has  diverse  experience  in  the  environmental  engineering  aspects  of 
toxic  wastes.  He  has  directed  several  studies  of  the  water  quality  impacts  of 
munitions  wastes  for  the  U.S.  Army.  His  work  included  field  monitoring,  data 
analysis,  development  of  statistical  analysis  methods,  and  interpreting 
elaborate  biologic  and  bioassay  data.  He  has  also  performed  investigations 
involving  the  disposal  of  various  industrial  solid  wastes  in  Kansas,  Tennessee, 
Florida,  Mississippi,  and  Texas.  This  work  included  determining  the 
environmental  impact  of  existing  waste  disposal  practices  followed  by  the 
development  and  evaluation  of  alternative  control  methods. 

Expert  testimony  has  been  given  by  Dr.  Sullivan  on  many  occasions.  He  has 
testified  as  witness  for  both  regulatory  agencies  and  permit  applicants  (in 
different  instances).  Among  issues  adjudicated  were  stormwater  runoff  from 
agricultural  lands,  water  quality  impacts  of  aggregate  mining,  and  wastewater 
discharge  impacts  on  receiving  streams. 

Dr.  Sullivan  also  planned  and  managed  a  study  for  an  industrial  firm  to 
determine  the  extent  and  impact  of  deleterious  sediments  on  water  quality  in  a 
tidal  embayment .  The  work  plan  called  for  investigation,  evaluation,  and 
recommendations  for  corrective  action.  The  study,  which  was  part  of  a  court 
settlement,  required  that  the  results  be  reviewed  and  agreed  to  by  both  industry 
and  regulatory  personnel.  This  was  accomplished. 

Educ at  ion 

Ph.D.  Environmental  Engineering 

M.S.  Environmental  Engineering 

8.S.  Chemical  Engineering 

Professional  Registrations 

Registered  Professional  Engineer  in  Florida. 

Pub l  icat ions 

Author  and  co-author  of  publ icat ions  in  water  chemistry,  potable  water 
treatment,  wastewater  renovation,  and  environmental  impact  assessment. 


University  of  Florida 
University  of  Florida 
Georgia  Institute  of  Technology 
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SAFETY  PLAN 


E-l.O  GENERAL 

The  safety  pLan  presented  herein  gives  guidelines  for  basic  safety  pro¬ 
cedures  and  equipment  utilized  by  WAR  during  the  course  of  the  IRP 
Phase  II  survevs.  Samples  collected  during  the  Phase  II  surveys  are 
typically  environmental  water  and  sediment  samples  as  opposed  to 
hazardous  waste  samples  and  normally  do  not  require  unusual  levels  of 
personnel  protection.  Detailed  procedures  and  equipment  required  to 
minimize  exposure  to  specific  hazardous  wastes  or  conditions  requiring 
higher  levels  of  protection  are  beyond  the  scope  of  this  plan. 

References  are  provided  from  which  waste-specific  information  on 
equipment  and  procedures  can  be  obtained  on  a  case-bv-case  basis. 

E-2.0  INFORMATION  REVIEW 

Prior  to  initiating  the  Phase  II  survey  field  work,  the  Phase  I  records 
search  is  reviewed  in  detail  to  identify  hazardous  wastes  or  conditions 
that  may  be  encountered  at  each  site.  Available  toxico  logica  l  data  on 
materials  suspected  of  being  present  at  the  sites  are  reviewed  to 
determine  if  the  base  level  of  personnel  protection  outlined  in 
Section  F.-5.0  is  adequate.  Hazards  such  as  the  presence  of  highly  toxic 
or  incompatible  chemicals,  toxic  gases,  radioactive  material,  or 
explosives  may  require  more  extensive  precautionary  measures  than  the 
base  level  of  protection.  Safety  hazards  requiring  special  attention  are 
addressed  on  an  individual  basis  using  appropriate  assessment  methods, 
and  equipment  and  procedure  recommendations  given  in  the  EPA  Field  Health 
and  Safety  Manual  (EPA,  1980)  and  the  EPA  Safety  Manual  for  Hazardous 
Waste  Site  Investigations  (EPA,  1979).  Hazardous  conditions  Lan  be 
clarified  or  confirmed  on  preliminary  site  visits. 

E-3.0  MEDICAL  MONITORING  PROGRAM 

The  person  responsible  for  the  Phase  II  survey  field  work  will  determine 
whether  a  medical  monitoring  program  is  necessary,  based  on  results  of 
the  information  review.  If  hazard  levels  are  judged  high  enough  to 
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warrant  this  procedure,  a  L  L  field  personnel  will  participate  in  a  medical 
monitor  in«  program.  Guidelines  for  the  program  are  given  in  Appendix  I 
of  the  EPA  Field  Health  and  Safetv  Manual  (EPA,  1980). 


E-4.0  FIELD  PERSONNEL  INDOCTRINATION 

All  field  personnel  will  be  informed  by  the  project  field  supervisor  of 
required  safety  equipment  and  procedures  prior  to  on-site  work.  Subjects 
covered  will  include  personal  safety  gear,  general  and  site-specific 
safety  procedures,  and  incident  notification  procedures. 

E-5.0  PERSONNEL  PROTECTION  GEAR 

The  following  items  will  be  provided  on-site  for  all  field  personnel: 
o  Tyvek5  disposable  coveralls, 

o  Rubber  boots, 

o  Rubber  gloves, 

o  Hard  hats , 

o  Eye  protection  (safety  glasses  or  face  shields). 

Hearing  protection  (disposable  ear  plugs)  will  be  provided  for  all  work 
in  the  vicinity  of  the  flight  line  or  other  noise  hazards.  Cartridge- 
type  respirators  will  be  available  on-site  for  protection  against  inhala¬ 
tion  of  dust  or  vapors.  If  strong  vapors  are  encountered,  respirators 
will  be  utilized  to  facilitate  evacuation  of  personnel  and  equipment  from 
the  site  until  the  situation  can  be  assessed  or  corrected. 

Personal  equipment  described  above  will  offer  adequate  protection  for 
most  situations  encountered  during  the  course  of  the  Phase  II  survey 
field  work.  When  conditions  are  identified  that  require  a  higher  level 
of  personal  protection,  the  EPA  Safetv  Manual  for  Hazardous  Waste  Site 
Invest  igat ions  will  be  referred  to  for  guidance. 

K-b.O  SAFETY  PROCEDURES 

Hard  hats  and  eve  protection  will  be  worn  when  appropriate,  as  directed 
by  the  project  field  supervisor.  Protective  clothing  (boots,  gloves, 
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ana  coveralLs)  wiLl  be  worn  at  all  times  while  working  on-site. 

Coveralls  will  be  changed  a  minimum  of  once  daily. 

The  project  field  supervisor  will  consult  with  the  base  environmental 
coordinator  or  ocher  responsible  contact  regarding  site-specific  hazards 
prior  to  entering  sites.  Special  procedures  for  entering  and  working  at 
particular  sites  will  be  clarified  and  conveyed  to  all  field  personnel. 
Examples  of  areas  requiring  strict  procedures  are  active  runways  or 
taxiways,  fuel  handling  or  storage  areas,  and  secure  areas. 

Prior  to  any  drilling  or  digging  on  the  sites,  USAF  Form  103  must  be 
routed  to  all  applicable  base  organizations  for  a  clearance  review. 
Circulation  ot  this  form  is  required  to  avoid  contact  with  underground  or 
overhead  utilities,  conflict  with  base  activities,  or  breaches  of 
secur  lcv . 

Additional  safety  procedures  will  be  implemented,  if  warranted  by  the 
information  review  or  conditions  encountered  at  the  site.  S i te -spec  i  f  ic 
safety  procedures  will  be  based  on  guidelines  given  in  the  EPA  Field 
Health  and  Safety  Manual  and  the  EPA  Safety  Manual  for  Hazardous  Waste 
Site  Investigations. 

E-7.0  INCIDENT/ACCIDENT  NOTIFICATION  PROCEDURES 

As  a  minimum,  t lie?  following  emergency  phone  numbers  should  be  available 
on-s  i  t  e : 

1.  Ambulance  or  medical  assistance, 

2.  Base  fire  department  (or  other  if  off-site),  and 

3.  USAF  contact  for  project. 

After  contacting  appropriate  emergency  services,  or  in  nonemergency 
incidents,  the  USaF  project  contact  should  be  notified  of  the  incident  or 
accident  so  that  it  can  be  uealt  with  according  to  base  policies  and 
procedures . 
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APPENDIX  F 
LIST  OF  ACRONYMS 


AFB 

AFFF 

cm 

cr/i 

cod 

DOC 

EOD 

FAC 

FDLk 

FDA 

HPLC 

IKP 

msl 

ug/kg 

ug/1 

mg /kg 

mg/  L 

OD 

OEhL 

ppm 

PCB 

FVC 

QA/C^C 

TSI 

TOC 

TOX 

USAF 

EPA 

uses 

umhos 

VOA 

VOH 

WAR 


Air  Force  Base 
Aqueous  film  forming  foams 
Centimeter 
Chloride  per  liter 
Chemical  oxygen  demand 
Dissolved  organic  carbon 
Explosive  Ordnance  Disposal 
Florida  Administrative  Code 

Florida  Department  of  Environmental  Regulation 

Food  and  Drug  Administration 

High  performance  liquid  chromatography 

Installation  Restoration  Program 

Mean  sea  level 

Micrograms  per  kilogram 

Micrograms  per  liter 

Milligrams  per  kilogram 

Milligrams  per  liter 

Outside  diameter 

Occupational  and  Environmental  Health  Laboratory 

Parts  per  million 

Polychlorinated  biphenyl 

Polyvinyl  chloride 

Quality  assurance/quality  control 

Technical  Services,  Inc. 

Total  organic  carbon 

Total  organic  halogens 

United  States  Air  Force 

D.S.  Environmental  Protection  Agency 

U.S.  Geological  Survey 

Micromhos 

Volatile  aromatics 
Volatile  haloearbons 
Water  and  Air  Research,  Inc. 


